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PREFACE. 


The utility of a descriptive collection of 
Inventions scarcely appears to require the aid of 
explanation. To the general inquirer, it is 

interesting to know the extent which mechani- 

» . 

cal ingenuity has reached; and the practical 
man j,tanTls in need of the same information, 
not only to supersede endeavours after objects 
already attained, but to shew what is yet 
wanting, and to furnish himself with a fund 
of hints w.hich may be conducive to further 
improvements. 

Descriptions of mechanical Inventions 
frequently contain valuable remarks, which 
admit of a general application to the Arts; 
and it is trusted, that the reader, with the 
assistance of the Index, will find no difficulty 
in discovering whatever may be contained in 
this work which bears upon the object of his 
research. 



P F A C E. 


The alterations b}^ which essays have 
been adapted to the plan of this work, could 
not with any precision have been pointed out : 
it has, therefore, been concluded, under the 
title of “ A List of Inventions and their 
Authors,’' to give complete references to ori¬ 
ginal sources of information, which, in cases 
where it may be desirable, will assist in de¬ 
termining the claims of particular individuals ; 
at the same time that it records the names 
of those, wLose ingenuity has contributed to 
benefit the community. 
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THE MECHJUVlCf 


OR, ■ 

COMPENDIUM OF PRACTICAL INVENTIONS. 


Class I.— Relative to Manufactures 
AND Trade. 

Method of obtaining Gas for Eighty and other useful 
Articles, from Pit Coal, 

Among the various applications of chemical discoveries 
to the purposes of trade and common life, perhaps none has 
received a higher share of public admiration, than what are 
called Gas Lights. In the workshops of some of the most 
extensive manufactories in the kingdom, the use of candles 
and oil lamps has been entirely superseded by the burning of 
the gas obtained in the distillation of pit-coal, at an expense 
comparatively insignificant. Various forms of the apparatus 
requisite for this kind of distillation, have been adopted by 
different persons, and are distinguished by a great diversity of 
value ;—some of them are costly, and others inconvenient; one 
possessing real merit, was invented by S. Clegg, of Manohes- 
ter; it is described in the Transactions of the Society for the 
Encouragement of Arts, Manufactures, and Commerce, for 
4808, and a silver medal was given to the Inventor: but the 
following communication, by B. Cooke, of Birmingham, to 
the same Society, in 1811, exhibits the art in a still more im¬ 
proved state, and exhibits the value of all the products of the 
operation in a new and interesting point of view. The ingeni-r 
ous author was also rewarded by the Society with a silver medal. 
He states, that having paid much attention to the procuring 
of gas, and other products, from pit-coal, he now lays before 
them the results of his experiments- The quantity of clear 
tar, which may be produced from every hundred weight of coal, 
is about four pounds, from which a liquor, or volatile oil, may 
J. VOL. I. A 
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rOMPFA’niUM OF PRACTICAL INVENTIONS. 

I aliutbU jtroducts nf pit-e€>al. — Cooke's apparatus for obtaining them. 


be distilled, which answers the purposes of oil of turpen¬ 
tine in jajp%nnin^. Every gallon of tar will produce nearly tw o 
quarts oi this oil by distillation, and a residuum will be left, 
nearly, if not quite equal to the best asphaltum. He sent to the 
Society a waiter, or hand-board, japanned with varnish from 
this residuum, and the volatile oil above mentioned. Tar spirit 
dries sooner, and will be found to answer as well as the best 
oil of turpentine, a ciYcumstance w hich may be rendered of im¬ 
mense advantage to this country, as in the vicinity of Birming¬ 
ham only, nearly ten thousand tons of pit-coal are coked or 
charred per week, and all the tar has hitherto been lost; but by 
his process, the coal-works of this kingdom might produce suf¬ 
ficient tar and pitch for the supply of all our dock-yards, boat- 
builders, and other trades,besides furnishing a substitute for all 
the oil of turpentine and asphaltum used in the country, and 
improving the coke so as to make iron with less charcoal. 

Tar spirit may be sold at 8s. per gallon; varnish made 
with it not only dries sooner than that made with spirits of 
turpentine, but polishes more smoothly under hand, and takes 
a better gloss. These advantages were certified to the Society 
by J. S. Le Resell, japanner, of Birmingham. The follow ing is 
a description of the apparatus for obtaining the products in 
question: 

A. fig. 1, pi. I, is a common fire-place, a stove built 
with brick, having cast-iron bars to put the fire in at, and a 
flue that goes into the chimney. A is the cast iron pot, (which 
holds from twenty-five pounds to one hundred pounds of 
coal, according to the size of the premises to be lighted;) 
it hangs by the bewels or ears on the hook, suspended by a 
chain in this stove or furnace, and is about three inches above 
the bars of the grate, and three inches distant from the sides of 
the stove ; the fire then flames all round this pot, and as it 
does not rest on the burning fuel, it is the flame only that heats 
it, so that it does not scale, but will last for years. The smoke, 
&c. is carried off* by a chimney. The cover, d, of the pot is 
made rather conical, to fit into the top of the pot close, and 
from the top of the cover the elbow-pipe proceeds as far as the* 
part.ei. The other end of the pipe, witn the elbow entering 
the water-joint, is riveted to it after. When the lid or cover 
of the pot is put on, the bewels or ears come over the elbow 
of the pipe that is on the lid, and a wedge f is put between 
them and this elbow, to keep down the cover air-tight; and a 
little clay or loam may be applied as a lute to the joint, to pre¬ 
vent any gas from escaping round the cover of the pot. The 
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Cooke's apparatus for distilliug pil-coul. 


Other elbow B goes into a water-joint, formed of a tube affixed 
to the cover of the purifier C, and another tube, which passes 
through the lid of tne purifier : the, elbow pipe then goes ovei 
the inner tube, and when put on, the jointing is made good by 
pouring water into the space between the tubes, which renders 
it air-tight. The gas, as the arrows show, passes down into the 
purifier C, which is rather more than half full of water; the 
use of this water-joint is for the convenience of removing the 
lid d, to which this pipe is attached. The purifier C is a wooden 
trough, with a sheet-iron top, to which the tubes are soldered, 
and it is fastened to the trough to keep all secure and air¬ 
tight. The sheets of iron, e, f, g, h, i, k, are alternately 
soldered to the iron top, and fastened to tlie wooden bottom. 
Now when the trough is half filled with water, the gas passes 
iiitt) it at B, and as it can only find its way out a^aiu at R, it 
must jiass through the water. The inner pipe B, riches under 
the surface of the water in the trough ; so that when the gas is 
forced into the water, it would rise to the top of the purifier, 
and go along in a body to the end, and out at the pipe R, if the 
sheets of iron, e,f,g, //, i, and k, which stand across the trough 
w ith openings in them, alternatively at top and bottom, did not 
stop it, and hinder it going any way but through these aper¬ 
tures. purifying it all the time it is thus circuitously passing 
through the whole body of water, until it is properly washed; 
it then escapes through the pipe R, at the end of the trough C, 
and passingdownthe pipe S, is carried up into the reservoir orga- 
zometer K. In the bottom of the purifier is an aperture, closed by 
a plug at D, to let off' the ammoniacal water and tar as it is 
deposited; and the pipe, with the cock E, at the top of the pu¬ 
rifier, is to burn away the spare gas when not to be used. 

There is a stop-cock placed in the main pipe at F, that 
when the reservoir is full, and gas is making, and cannot be 
used, the cock may be turned, and prevent any ^s from pass¬ 
ing to the reservoir; and by opening the cock E on the top 
of the purifier, and firing it, all the gas which is made more 
than is wanted for use may be burnt away- If the cock F was 
not turned, the gas would continue to fidd its way into the 
reservoir K, which would overflow, and produce a disagreeable 
smell, easily prevented by this simple way of burning it as fast 
as it is made, when the quantity produced is in excess. 

It may in some measure happen, that although the gas has 
passed through the purifier C, yet that a small portion of tar 
will pass along with it, and would either clog the pipe S, or 
accumulate in the reservoir. To avoid this, there is placed 
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at the bottom of the pipe S at G, before it rises into the reser¬ 
voir, a jar, into which a pipe, made as shewn in the plate, 
conducts the tar; this collects all that passes through the 
purifier. It is filled with water, over which the gas passes 
up into the reservoir, but the tar drains down this lead pipe, 
and deposits itself in the jar of water. The longer the pipe 
S, the better, as it serves as a refrigeratoi^. H is a plain 
cask, made to any proper size, and filled with water, with a 
cock to draw off the water when it becomes foul. The upper 
vessel K is made of sheet-iron, riveted together in the manner 
engine-boilers are made. If it is only from five hundred to 
one thousand gallons in size, it will require only two cross 
iron bars at the top, and four ribs down the sides to keep it in 
form, with a strong ring at the top ; and as there is no stress 
on this vessel, it will ascend and descend easily without any 
other suppftt or framing, the plain sheet-iron sides being 
riveted to the four ribs, and it is quite open at the bottom. 
A strong rope runs over the pulleys LL, with a weight M to 
balance the vessel and assist it in rising and falling. The 
pipe J is that through which the gas passes from the reservoir 
or gazometer, and rising through the pipe T, is conveyed to 
all parts to be lighted. There is also another drain-pipe, at 
N; for after all the washing, &c. a very small portion of tar 
and moisture may rise into the pipes, and perhaps in time 
clog them, but by laying all the pines in the first, second, and 
third stories on a small descent, if any tar or moisture should 
rise, it will drain down all the pipes from top to bottom, and 
be deposited in the earthen jar at N; by this means the pipes 
will not clog up in half a century. These jars must be some¬ 
times removed and emptied, and fresh water put in, as also the 
water in the vessel H must be changed, to Keep it clean and 
sweet; and the water in the purifier C should be changed 
every two or three days; by these means the gas will be 
deprived of all its smell, at least as far as washing will effect 
it, and the apparatus will be clean. 

The stop-cock at O is for the use of a master, if he wishes 
to lock up the gas m the reservoir, to prevent his workmen, &c. 
wasting it in his absence; as also if any pipe should leak, 
or a cock be out of order, in any part of the premises, by 
turning this cock all the gas is kept in the reservoir while 
the pipe is repaired, or any other alteration made; it also 
extinguishes all the lights when turned, if any are left burn¬ 
ing by cafeless workmen, nor can they be lignted until it is 
opened again. 
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The whole of this apparatus is simple, and not liable to 
get out of order in sucn a way, but that any person may 
put it right again. All the art required to make the gas, is 
to take off the cover of the pot, and without removing the pot 
to take out the coke, and fill it with fresh coal; wedge it down 
by putting an iron wedge between the bewels or ears, and the 
elbow of the vessel; and plaster a little clay or loam round 
the cover, to secure its being air-tight. A fire is then made 
under it, and the whole is done. The boy or man who does 
it, must now and then look at the fire and keep it up, until 
the pot is hot, and the gas comes over. In works where lights 
must'be constantly in readiness, it is advisable to have two 
fire-places and two pots, so that when one pot is burned out, 
the other pot may be employed without the least delay. For 
this purpose the purifier must be provided with two of the 
water-joints B, one communicating with each pot, and the 
elbow pipe of each pot must have a stop-cock, as V : now when 
one pot is burning, the cock in the other pipe must be stopped, 
that the gas may not find its way out of the purifier; and when 
all the gas is extracted from that pot, the stop-cock V, leading 
from it, must be stopped, and the pot left to cool; while a fire 
is put under the other pot, its stop-cock is opened, and a sup¬ 
ply of gas from it is passed into the reservoir; by these means 
one of the pots is constantly supplying the reservoir with gas, 
and the lights are always kept burning; one purifier is all that 
18 necessary. The stop-cock V must be shut when either of the 
covers is taken up to fill the pot again with coal; when the 
elbow-pipe is lifted out of the water-joints, as the cover is 
attached to it, a plug may be provided to fit into the water-joint 
pipe, the moment the elbow is removed from it, or the gas 
will rush out of the pipe at the water-joint; but a better way 
would be, to lengthen the pipe of the water-joint B, and place 
a large cock under each of them, almost close to the top of 
the purifier; when one pot is burnt out, by turning the cock 
all the gas is kept in the purifier while the cover is removed, 
no plug being in this case necessary. For very particular 

E urposes, as when dwelling-houses or counting-houses are to 
e lighted, and every vestige of smell destroyed, if simply 
washing the gas is not thought sufficient, to remove the little 
smell left (and very little indeed, if any, will be left) after 
the washing, -a small trough may be added, made in the same 
way as the purifier, with sheets of iron across to force the 
gas through the pipe R, communicating with it. This trough 
may be filled with water, with a few lumps of lime put into it. 
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and this wnter and lime changed often; on the gas being forced 
through this lime-water, it will be still more completely depriv¬ 
ed of any remaining smell j and, as has been before observed, 
by changing all the waters now and then, and keeping this 
small trouj^ constantly supplied with clean water and lime, 
the gas, auer passing it, will ascend the pipes to the lights in 
a: state of great purity. 

The gas obtained by thus distilling pit-coal, is called carbu- 
retted hydrogen. It burns with an intense white light, and 
should be allowed to issue from the burners by a very small 
aperture. The burners commonly used are merely slender 
tubes, inserted into the main pipes, and bent upwards a little 
at the extremity. They are furnished with a stop-cock, that 
they may be singly or individually extinguished, if necessary. 
Where but a small quantity of light is required they may be 
single, as in fig. 2 ; or with three or more branches, as in fig. 3. 
Still more splendid burners are those invented by S. Clegg, 
and described by him as follows, in the paper already alluded 
to : Fig. 4, shews the section of one of the gas lamps ; the space 
between the outer tube T. and the inner tube V, receives the 
gas supplied by the pipe T. shewn in fig. 1, and a stop-cock 
IS inserted for adjusting the flame; the gas passes through a 
number of small holes made in the outer edge of a circular 
plate, shewn at fig. 6, which unites the tubes T and V at their 
tops. V is the inner tube, which conveys the atmospheric air 
into the centre of the flame ; the upper part of this tube is made 
conical, or widening outwards, to join the circular plate with 
holes in it, a horizontal view of which is shewn at fig. 6. W 
is a button, which can be placed at a small distance above the 
mouth of the lamp, and its use is to convey, in an expanded 
manner, all the air which rises through this tube to the inner 
surface of the flame, which materially assists the combustion; 
this button may be set at any convenient distance above the 
tubes of the lamp, as it slides in the cross bars XX, by which 
it is supported in the inner tube. 

A current of air also passes between the glass tube or 
chimney and the outer tube T, through holes made in the 
bottom of the glass-holder, as in Argand’s lamps; this 
surfounds the flame, and completes its combustion^ as 
explained by the view, fig. 6, ana section, fig. 7, which have 
a glass upon each. ZZZZ, figs. 4, 6, 6, -7, shews the tube 
through which the lamp is supplied with gas from the main 
pipe T, fig, 1. , 

It may be useful to observe, Ithat cannel coal yields the 
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largest cjuantity of gas, and is usually employed where it can 
be obtained; that the gas made at a low temperature has 
been discovered to have a much stronger odour than that made 
at a high temperature; and that the gas which has ^ood over 
water lor some days, is impaired in quality, and burns with a 
blue instead of a white flame. 

In answering a letter from the Secretary of the Society 
for the Encouragement of Arts, &c. B. Cooke remaiks, that 
he hopes in a short time to send an account of the establish¬ 
ment of a work that will be of such magnitude, as to supply 
that part of the country in which he resides, with the oil or 
spirit from the coal-tar, in sufficient quantity to supersede the 
use of spirit of turpentine, &c. in japanning; and hopes that in 
time works of the same description will be established through¬ 
out Staffordshire, whose products will supply the place of a 
great portion of the spirit used in the kingdom, while the pitch 
will be obtained in sufficient quantity to form a great part of 
that article now used in the dock-yards. 

All that is wanted is the co-operation of the great coal com¬ 
panies and masters, to erect sufficient apparatus at the different 
works to preserve the tar at all the coke furnaces, and proper 
means to separate the spirit from the tar. It would be a great 
saving to tlie nation, as in every one hundred and twelve pounds 
of coal coked, there is lost by the present mode about four 
pounds of tar, and the cokes are not half so good as if they 
were coked in close vessels, to the exclusion of the» atmo¬ 
spheric air. It would be superfluous to describe by drawings, 
the method of extracting the tar from pit-coal inclose vessels, 
as it is so generally known ; it must be clear to every one, 
that it is procured by distilling the coal, as when coal is dis¬ 
tilled for gas only. The method of extracting the spirit from 
the tar, is the following, and the process is so simple that it 
will be immediately understood ; 

Fig. 8, is a section of the furnaces, and one of the retorts, 
almost any number of which may work in a line ; the same 
flue will do for all, only taking care, if any are not at work, 
to stop up the draught-hole, which communicates with the flue. 
These furnaces are built without bars, grates, or doors. A is 
the place where the fuel is put in, to heat the retort G ; the fire 
lies under it, and the smoke is carried off into the flue F. B 
is the aperture where the ashes are raked out. G is a section 
of the iron basin, or lower part of the retort; the dark shaded 
square part shews the space the fire occupies, and the black 
square 1) the flue as it runs*along the back of all the line of 
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furnaces and enters the chimney R, as the arrow shews. 1, hgs 
8 and 9, shews the upper part of the iron, earthen, or glass 
retort, fitted on the cast iron basin G. K, the receiver. By 
this mode of setting the retorts, all the great expense of bars, 
doors, frames, &c. is saved, and a brisker draught of air is 
obtained, which may be slackened at pleasure by covering up 
in part, or wholly, the fire>place A with a brick. E is a square 
iron plate with a circular hole in the centre, and is placed on 
the top of the furnace. The cast iron basin of the retort G, 
is made to the size of the hole in the plate : the most conveni¬ 
ent size of the basin of the retort, is about five or six gallons, 
in the shape of a deep pot, with a fianch or rim H round the 
edge of it. This pot or basin of the retort is put into the iron 

f late E, and the nanch of the retort then rests on the plate E. 

, is the upper part of the retort without a bottom, made to 
rest and fit on the fianch of the cast iron basin G. K is the 
receiver, larger in the mouth than the nose of the retort. To 
begin the work, fill, nearly, the iron basin of the retort G with 
coal-tar; then put on the upper-part of the retort I,and make 
it air-tight with a little sand thrown round it at the fianch H ; 
the receiver K is put in its place, and a slow fire is put in at A, 
under the retort; the tar soon begins to simmer or boil slowly, 
and there then rises from it a thick whitish vapour, which fills 
the glass retort; part becomes condensed, and falls in drops 
from the sides of the retort into the tar again, while the purer 
spirit iising into the neck is condensed, and keeps dripping 
down the neck into the receiver; thas is the spirit of the 
tar, and that part of it which first rises, answers as well 
for varnish as when more highly rectified. The reason 
for having the receiver considerably wider at the mouth than 
the nose of the retort, is, that there is a strong and volatile 
oily ammonia, that does not soon condense, but gets out of the 
receiver into the air the instant it leaves the retort, and though 
but in a very small quantity, so small that it is hardly possible 
to catch it, yet will it impregnate the air-for a great distance 
round with its very penetrating smell, while the spirit keeps 
dropping into the receiver pure and separate from the ammo¬ 
nia. The spirit of coal-tar thus obtained, is very volatile, 
quite as much so, if not more, than the spirit of turpentine, and 
evaporates in a short time if exposed to the air, which is a proof 
of its drying nature ; indeed, when used as a substitute for spirit 
of turpentine, it dries in the stove, as before observed, quite 
as soon or sooner. Very little of the spirit is lost by repeatedly 
distilling in order to rectify it, ifii'care is taken to have a slow 
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fire, and the process n6t hurried. When the spirit is perfectly 
extracted from the tar, there remains in the basin of the retort 
a beautiful pitch or asphaltum, which, when mixed with the 
spirit, forms an ingredient for making the black varnish used in 
japanning. If it is wished to use it as pitch, less spirit must 
not be extracted from it. Six gallons of tar will produce, if 
care be taken, about two gallons or two gallons and a half of 
spirit. A great number of retorts may be kept working by a 
single man; if we say only one hiinared, and only worked 
down in a day, they will produce two hundred, or two hundred 
and fifty gallons of spirit in that time. When the spirit is used 
in the place of turpentine, the varnish-maker uses it in the same 
WAV, and in the same quantity, as there appears no manner of 
difference between it and spirit of turpentine in the making 
of varnish. When the asphaltum is used, it supplies the place 
of real asphaltum, and in about the same quantity. 

Gas lights are daily becoming more general; and they have 
been found so great an acquisition to factories, foundries, and 
similar establishments, wnere strong and steady lights are 
required, that public companies have been formea in London, 
Liverpool, Preston, and other towns of consequence, to fur¬ 
nish tne gas from pipes laid under-ground, for the use of shops, 
counting-houses, dwelling-houses, and even the public streets. 
For all these purposes, excepting the few cases in which fixed 
lights cannot be rendered available, gas lights are rapidly be¬ 
coming general. The steady and clear whiteness of their flame 
is incomparably superior to that from oil, tallow, or any other 
combustible, and more favourable to the eyes than any other 
artificial light: at the same time it is perfectly cleanly, and yields 
so large a quantity of heat, as considerably to diminish the 
necessity for fires in the apartments where it is consumed.* 


• Sin«e tlie abore essay was writteo, it has been found, that coal-tar may be almost 
wholly converted into carburetted hydrogen, by re-distilling it, or causing it to pass 
through a red-hot retort; that dry lime purifies the gas more completely than lime-water ; 
that gazometers may be made of sheets of iron, let into a groove of wood at the corners, and 
prepared for use by caulking over ; and that reservoirs for the gas may be made of varnished 
silk. It has also been found that several advantages result from the employment of oil, 
aa the substance for yielding the gas for light; oil-gas contains so much more cat bon in 
solution, that an equal bulk of it yields more than twice the light of co&l-gas ; it is also 
completely free from sulphur, with which coal-gas is mostly contaminated, it is rendered, 
with very little trouble in purifying it, almost free from smell, and the residuum in the 
retort is exceedingly trifling : to which it must be added, that the whole appniatus, re¬ 
quired to make the gas from oil, may he so small, as to be admissible into an ordinar/ 
dwelling-house. 

1 . VOL. I. 


B 
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On Heating Rooms by Steam. 

Steam has now been proved, by ample trial, to be a most 
valuable medium for adbrding an artificial temperature, not 
exceeding that of itself. It warms the air, without injuring it 
for breathing, like a stove ; it is eminently economical for all 
large buildings, and the degree of the heat derived from it 
is susceptible of very exact regulation. With these advan¬ 
tages, it offers the additional one ofperfect security against fire; 
for if the boiler in which the steam is produced is erected on 
the outside of the building to be benefited by it, the pipes con¬ 
veying the steaih may pass over, or even be surrounded by 
wood with impunity. 

The proposed mode of heating rooms will, perhaps, be 
most distinctly explained by a brief history of its origin and 
progress. 

In April, 1798, Neil Snodgrass was engaged by Macintosh 
and Dale, to manage a cotton-mill, near Dornoch, in Scotland; 
and he was led to consider of a cheap method of heating the 
mill, on account of the scarcity and dearness of fuel in the county 
of Sutherland, where the mill was situated. None of the methods 
which he had seen practised eould be applied, but at an enor¬ 
mous expense, and his experience had pointed out to him im¬ 
portant defects and inconveniences in them all. Having ob¬ 
served a mode of drying muslins, by wrapping them round hollow 
metal cylinders, filled with steam, practised at the bleach-fields 
near Glasgow, it occurred to him, that by means of a proper 
apparatus, steam might be applied to heat a cotton-mill, or any 
other large manufactory, it was evident that this not only 
would be an economical mode of producing heat in large works, 
so far as fuel was concerned, but that it would prevent the 
danger of fire, to which such works, when heated in the usual 
manner, are much exposed. He communicated his notions to 
a number of cotton-spinners and others, from whose sugges¬ 
tions he expected assistance; but he met only with discourage¬ 
ment, the project being every-where treated lightly, or pro¬ 
nounced to be impracticable. Strongly impressed, however, 
with the advantages of the plan, he persevered in his resolution 
to make trial of it, and ordered tin pipes to be made for the 
purpose* These were erected in the mill in May, 1799. When 
Idled with steam, they at once produced the necessary degree 
of heat; but the pipes having been damaged in the carriage. 
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proved not sufficiently strong, and their position was unfavour¬ 
able. With a view to some conveniences in point of room 
they had been carried up diagonally in one end of the mill,, 
whence the upper sides of the pipes became sooner heated than 
the lower, which caused an unequal expansion. The water 
arising from the steam, condensed in the pipes in its return to 
the boiler, and also obstructed the steam in its ascent. In 
order to remedy these defects, the pipes were altered, and 
erected in a perpendicular position, and certain tubes were 
connected with them, to carry off the water arising from 
condensation. The whole apparatus, as it stood after this 
alteration, is represented by fig. 1, plate II. 

This figure shews an inner gable, which is at one extremity 
of the preparation and spinning rooms of the mill. On the other 
side of this gable, there is a space of 17 feet, inclosed by an outer 
gable, and containing the water-wheel, the staircase, and small 
rooms for the accommodation of the work. In this space, the 
furnace and boiler are placed on the ground. The boiler cannot 
be shewn here, as it lies behind the gable exhibited; nor is it of any 
consequence, as there is nothing peculiar in it; it may be of any 
convenient form. The feeding apparatus, &c. are in every respect 
the same as in the boiler of a common steam-engine. A circular 
copper boiler, two feet diameter, by two feet deep, containing 
30 gallons of water, with a large copper head, as a reservoir for 
the steam, was found to answer in the present instance. 

The steam is conveyed from the boiler through the gable, 
by the copper pipe B, into the tin plate-pipe CC. From C it 
passes into the centres of the perpendicular pipes EEE, by 
the small bent copper tubes DDD. The pipes EEE, are 
connected under the garret floor by the tubes y f, for the more 
easy circulation of the steam. The middle pipe E, is carried 
through the garret floor, and communicates with a lying pipe 
36 feet in length (the end of which is seen at G) for heating the 
garret. At the farthere xtremity of the pipe G, there is a valve 
falling inwards, to prevent a vacuum being formed on the cool¬ 
ing of the apparatus ; the consequence of which would be the 
crushing of the pipes by the pressure of the atmosphere. Similar 
valves, KK, are placed near the top of the perpendicular pipes 
EE ; and from the middle one E, a small pipe passes through 
the roof, and is furnished with a valve at I, opening outwards, 
to suffer the air to escape while the pipes are filling with steam, 
or the steam itself to escape when the charge is too high. 

The water condensed in the perpendicular pipes EEE, 
trickles down their sides into the three funnels LLL, the 
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necks of which may either pass through, or round the pipe C, 
into the copper tube MM, which also receives the water 
condensed in CC, by means of the short tubes NN. The 
pipe CC, is itself so much inclined as to cause the water to 
run along it to the tubes NN, and the pipe G in the garret 
has an inclination of 18 inches in its length, to bring the water 
condensed in it back to the middle pipe £. The tube MM, 
carries back the water through the gable to the boiler, which 
stands five feet lower than this tube. It is material to return 
the water to the boiler, as, being nearly at a boiling heat, a 
considerable expense of fuel is thereby saved. 

The large pipes are ten inches in diameter, and arc made of 
the second kind of tinned iron plates. The dimensions of the 
small tubes are seen by their comparative size in the plate, and 
perhaps they might be varied without inconvenience. 

The apparatus erected as here described, has been found 
sufficiently strong, and has required no material repairs since 
the first alterations were made. The leading object in the 
instance under consideration being to save fuel; in order to 
derive as much heat as possible from a given quantity of fuel, 
the flue from the furnace, which heats the boiler, is conveyed 
into the common stone pipes placed in the gable. These are 
erected so as to prevent any danger of fire, in the maimer 
shewn in the plate, fig. 2. The steam, with this auxiliary, 
communicates a heat of about 70® to the mill, the rooms of 
which are 60 feet long, 324 feet wide, and 84 feet high, except 
the lower story and garret; the former of which is 11, and the 
latter 7 feet high. The rooms warmed in this manner are 
much more whmesome and agreeable than those heated by the 
best-constructed stoves, being perfectly free from vapour or 
contaminated air, and the expense of fuel, for the same degree 
.of heat, is reduced at least one-half. 

There are obvious defects in the application of the principle 
as practised in the instance described above. Some of these 
were known at the time of the first construction of the 
apparatus, though they could not be remedied ; and the first 
successful experiment has been detailed exactly as it took 
place. 

From the pipes being all at one end of the house, the heat 
was unequally diffused, and a considerable time elapsed, after 
their being first heated, before it reached the other end of the 
rooms. But, as the mill had barely room enough for the 
spinning machinery, it was impossible to erect the pipes in 
any other situation, or to convey them along the room, so as 
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<0 produce a more equal distribution of heat. This, however, 
can be easily effected, when there are no obstacles, such as have 
been mentioned; for example, in a cotton-mill consisting of 
six stories, a lying pipe of cast-iron, 6 inches in diameter, was 
carried along the middle of the lower story, about two feet 
from the ceiling, with a small declivity to carry off the water. 
This pipe heated the story in which it was placed. Tin pipes, 
7i inches diameter, communicating with this lying pipe, were 
.carried up perpendicularly through all the floors to the top of 
the house, at the distance of seven feet from each other, and 
formed a line of heated columns in the middle of each room. 
The same general plan was followed in another mill, where 
several irregularities in the building required a little variation 
of the contrivances for diffusing the heat to every quarter. 
Some of the rooms had been added after the first erection of 
the mill, and were awkwardly connected with the main body 
of the building. Into these the steam was carried by lying 
pipes, slightly inclined, and communicating with the princi- 

f ial apparatus. The steam, it was found, might without the 
east difficulty be distributed in any direction. 

In the former of the last mentioned mills, the perpendicu¬ 
lar pipes were connected under the ceiling of the garret by a 
pipe 2i inches diameter, slightly inclined, the extremities of 
which passed through the walls of the house, and were provided 
with valves opening outwards. A connecting pipe, with 
similar valves, was placed under the ceiling of the third story. 
These were intended for the more easy circulation of the steam ; 
but still it was found that the perpendicular pipes were filled 
with steam rather slowly. The steam, when first thrown in, 
passed up the perpendicular pipe nearest to the boiler, and, 
being specifically lighter than air, occupied the apparatus, 
compressing the air in the lower parts of the rest of the pipes. 
Thus the resistance of the air will, for a long time, prevent 
the pipes from being completly heated ; but this difficulty is 
easily obviated by having a valve or valves opening outwards, 
at the lowest part of the apparatus, through which the air, when 
compressed by the steam, is suffered to escape. In the mill 
just mentioned, the lying cast-iron pipe in the first story is 
carried through the gables of the mill, and furnished with valves 
for the egress of the air. It is unnecessary to repeat, that the 
^anie valves serve for the discharge of the air in heating the 
apparatus, and of the stsam itself, when its expansive force 
becomes too great. In both mills, each of the perpendicular 
pipes is provided with a valve, to prevent a vacuum ; and in the 
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second mill, the lying pines for carrying the steam into the 
detached rooms, have eacn two values, one openincr inwards, 
and the other outwards. 

When these results had been obtained, the mode of con ¬ 


structing the steam apparatus represented by fig. 2, was found 
to be a great improvement upon the original plan before 
described. 


The furnace for the boiler is shewn at a. The flue of the 


furnace conveys the smoke into the cast-iron stove pipes, 
1, 2, 3, 4. These pipes are placed in a space in the gable, 
entirely enclosed with brick, except at the small apertures, 
5, 6, 7, 8. A current of air is admitted below at 9, and 
thrown into the rooms by those openings, after being heated 
by contact with the pipes. This part of the plan is adopted 
with a view to prevent, as much as possible, any of the heat, 
produced by the fuel used, from being thrown away. It may 
DC omitted where any danger of fire is apprehended from it, 
and the smoke may be earned off in any way tliat is considered 
absolutely secure. The risk of danger, however, from a stove 
of this construction, is certainly very small. One of the greatest 
inconveniences of a common stove is, thaf the cockle or metal 


furnace is liable to crack from the intensity of the heat. By 
the continuity of the metal from the fire-place, an intense heat 
is also conducted along the pipes, which exposes them to the 
same accident. Here the smoke being previouly conveyed 
through a brick flue, can never communicate to the pipes a 
degree of heat sufficient to crack them. In like manner, the 
pipes having no communication with the rooms but by the 
small apertures, cannot come in contact with any combustible 
substance ; and from being surrounded with air which is con¬ 
stantly changing, can impart only a very moderate degree of heat 
to the walls. The iron supporters of the pipes be imbedded 
in some substance which is a bad conductor of heat, as fur¬ 
nace-ashes and lime, &c. The emission of heated air into the 
rooms may be regulated by valves. As the pipes are not ex¬ 
posed to cracking, there is no risk of their throwing smoke or 
vapour into the rooms. 

' The boiler, b b, is six feet long, three and a half broad, 
and three feet deep. As there is nothing peculiar in the feed¬ 
ing apparatus, it is omitted. The boiler may be placed in 
any convenient situation. Where a steam engine is used fof 
other purposes, the steam may be taken from its boiler. The 
pipe, c </, conveys the steam from the boiler to the first perpen¬ 
dicular pipe, d, d, d. There is an expanding joint at e, stuffed 
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to make it steam-tight. The steam, ascending in the first pipe, 
d, d, d, enters the horizontal pipe, (which is slightly- 

inclined,) expelling the air, which partly esc^es by the valve g, 
and is partly forced into the other pipes. The valve g being 
considerably loaded, forces the accumulating steam down into 
the rest of the pipes d, d, d. The air in these pipes recedes 
before the steam, and is forced through the tubes h, h, h, h, into 
the pipe w, wi, m, whence it escapes at the valve i., and the 
syphon k. The water condensed in the whole of the pipes, 
passes also through the tubes h, h, h, h, into the pipe m, m, w, 
which has such a declivity as to discharge the water at the 
syphon A, into the hot well w, whence it is pumped back into 
the boiler. 

The whole of the mpes are of cast iron, except m, m, m, 
which is of copper. The perpendicular pipes serve as pillars 
for supporting the beams of the house, by means of the 
projecting pieces o, o, o, which may be raised or lowered at 
pleasure by the wedgesp, p, p. The pipes are sunk in the 
beams about an inch, and are made fast to them by the iron 
straps q, q. Those in the lower story rest on the stones 
5. s, s, s, and are made tight at the junction with stuffing. 
The pipe in each story supports the one in the story above by 
a stuffed joint, as shewn at r. The pipes in the lowest story 
are seven inches in diameter; those in the highest six inches ; 
those in the other two are of intermediate diameters. The 
thickness of the metal is fths of an inch. The lower pipes 
are made larger than the upper, in order to expose a greater 
heated surface in the lower rooms, because the steam being 
thrown from above into all the pipes, except the first, would 
otherwise become incapable of imparting an equal heat as it 
descends. 

There is no necessity for valves opening inwards in this 
apparatus, the pipes being strong enough to resist the pressure 
of the atmosphere. • 

The cotton-mill is 60 feet long, 33 wide, and four stories 
high, the upper being a garret story. In the plate, five parts 
out of nine in the length of the building are only shewn; 
the apparatus will heat the rooms to 85® in the coldest season. 
It is evident that, by increasing the size or tlie number of the 
pipes, and the supply of steam, any degree of heat up to 212^^ 
t#ay be easily produced. It may even be carried beyond that 
point by an apparatus strong enough to compress the steam; 
this however, can seldom be wanted. 

The preceding experiments established the reputation of 
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steam for heating apartments ; and they will shew what may 
be expected from particular modifications of the apparatus; 
but fig. 3, exhibits the arrangements now most approved: I 
2,3, 4 , 6, 6, the floors of the different stories; a, the pipe from 
the boiler supplying the steam, it enters the vertical pipe It b, 
and in its progress fills the lying pipes c, d, e, f, g, )c, out of 
which it drives the air they may contain at the vadves h, hjt. 
4, A, 4, opening outwards, where the steam itself will escape, 
when too abundant or powerful. The i4ater which forms by 
the condensing of the steam in the pipe k, passes down the 
small pipe * i to the lying pipe I m; the water from g by 
another small pipe, is also conveyed into I m ; the w^ater 
condensed in the pipes g,f, e, d, and c, is in like manner con¬ 
veyed by as many separate pipes into the lying pipe / m; these 
small pipes cannot be seen in the figure, as they he behind the 
pipe * t, but the manner in which they enter the pipe / tn, is 
shewn perspectively at S. At o the pipe / m receives the water 
trickling down the vertical pipe b b, and thence the united 
streams proceed to the boiler. The inclination of the pipes 
c, d, e, J, g, and k, towards their extremities h, h, h, h, h, h, 
may be about one foot in a hundred. The supply of steam to 
the pipe of any particular room, may be lessened or cut off by 
means of the handles at c, d, e, J\ g, and k, respectively ; 
each of these handles is connected with the axis of a circular 
disk, or plate of iron, which when at right angles to the axis 
of the pipe, nearly fills the bore, as at Q; but when parallel 
with the axis of the pipe, as at R, it only presents a thin edge 
to the steam, which has therefore a free passage on each side 
of it. The handles of all these valves should be so placed as 
in the same relative position to indicate the positions of the 
disks ; the best position, when they are open, will be for them 
to hang-down vertically, and then the horizontal position ob-, 
tained bv one quarter of a turn will indicate the closure of the 
pipe. Tiius is easily obtained the convenience of diminishing 
the quantity of steam let into any particular apartment. 

Rach of the lying pipes is furnished with a valve, 4, 4, 4, 
4, 4, 4, in order that the apparatus may still be safe and com- 

g lete, whatever number less than the whole of the pipes may 
e out of use. All the pipes are fastened together by flanches 
and screw bolts, as pipes thus united are more easily put up 
and taken down than by socket joints. The substance put 
between the flanches is thick pasteboord soaked with linseed 
oil. The small pipes by which the water is conveyed from the 
■team-pipM may be of lead or copper; the pipe I m has a 
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stuffed joint at I, to yield to any strain there may be upon it from 
the motion of any of the pipes in expanding and contracting. 

The boiler B is constructed and set up like those of steam 
engines; t is the safety valve, which, wnen the steam is too 
powerful, is raised, and the superfluous steam passes off into 
the flue, by the pipe x. y is a reservoir of water, from 
which the pipe r enters the boiler; the pipe r terminates with 
a ball-cock, adjusted in such a manner that it is closed when 
the boiler is two-thirds filled with water, but is more or less 
open as the water declines from that height. « is a small rod, 
working through a stuffing-box, and acting upon the ball of the 
cock upon the pipe r, so as to depress it, and to let in, if thought 
proper, the supply of water more rapidly than would other¬ 
wise take place. The reservoir y is about 18 feet above the 
boiler, that the water from it may have sufficient pressure to 
overcome that of the steam in the boiler, s the barometer, to 
shew by inspection the strength of the steam, and consequently 
whether the fire is in excess or deficient, w, a pipe from the 
boiler, by which the water in the reservoir y, may be kept from 
freezing in winter. The water may be raised to the reservoir 
y by a forcing pump, or may be supplied in part by the rain¬ 
water from the roof of the building to which it is attached. If 
thought necessary, a float may be used, to shew from below 
the height of the w'ater it contains. 

A small tube, bent in the manner shewn at fig. 4, and called 
an inverted syphon, is frequently attached to steam-pipes in¬ 
stead of a valve A, and answers the same purpose. It should 
be long enough to contain, in its two vertical limbs, about nine 
or ten feet of water. The opening of this pipe should be on 
the outside of the building; but that part of it in which the 
water lodges should be within, or at least be protected from 
♦the cold, in order that the freezing of the water in it may not 
prevent its acting as a safety valve. 

As dirt collects in iron pipes, by the separation of sand and 
rust, and is driven towards the lowest extremity of the lying 
pipes, where the small pipes are inserted to carry off the 
water, these small pipes should not have a less bore than one 
inch; the dirt which then enters them will collect at S, as in 
a reservoir, one end of which should only be screwed on, to 
admit of its being occasionally cleansed. 

It has been found by experience, that rooms may be most 
effectually heated by steam, by observing the following rules: 

1. The pipes to be cylinders of cast-iron, four inches in 
diameter and half an inch thick. 

1. VOL. 1. C 
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2. They should not deviate more from a horizontal position 
than what may be required to carry off the water of the 
steam that may condense in them. 

. They should be laid in the direction of the length of the 
room to be heated, along the middle, and about eight inches 
above the floor at the lowest end. 

4 . They should not be wedged or fastened up, either at the 
ends or upon their supports ; and at each end, for every twenty 
feet of their length, they should have a space of gt least one 
inch, to admit the motion communicated to them by their 
expansion and contraction, as they heat and cool. 

6. The water formed by condensation should be drawTi oft’ 
from each pipe separately, to prevent it from interrupting the 
ascending steam. 

6. No two steam-pipes to be fastened together at both ends. 

Of these directions, the one which it is generally the most 
inconvenient to observe, is that which relates to the distance 
of the pipes from the floor. If the pipes, however, for the sake 
of passing under them, must be six feet above the floor, to 
have them at that height will be better than to go higher. 
Vertical pipes have theanost agreeable appearance, but they 
are muen less effectual than horizontal pipes, from the 
constant tendency of heat to ascend ; and whatever care may 
be taken, as in fig. 2, to supply them with stuffed joints, they 
should never be employed to support a floor, as their motion 
would tend to injure the building. 

When the breadth of an apartment materially exceeds ten 
yards, it will diffuse the heat better to have two ranges of pipes, 
than to have a single pipe of iaiger dimensions than has been 
mentioned. 

When the boiler is not placed below the first floor which 
is to be heated, the water from the pipe which heats that floor • 
cannot be conveyed directly back to it, but it is of little con¬ 
sequence whether the steam enter the heating pipe from a little 
above or not. 

The heat from steam is very successfully employed in 
drying malt, linen, paper, &c. and by dyers and others for 
boiling water, in the largest vessels they require; when the 
boiling is effected by steam, metallic vats are unnecessary, 
wooden vessels, or large stones cemented so as to hold water, 
tuiswering the same end : when steam is employed for boiling 
water, it must always enter at, or very near the bottom of the 
vessel. Steam, strongly condensed in stone chambers, hat 
even been found effectual in bleaching linen goods. 
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Aim for grinding Colours. 

The very unmechanical, inconvenient, and highly injurious 
method hitherto uaed for grinding noxious and poisonous 
colours, first led the Inventor of this machine to reflect on the 
contrivance of a better. It must be obvious to every person, 
that the method of grinding colours on a horizontal marble 
slab, with a small pebble muller, requires the body of the work¬ 
man to bend over the slab; in consequence of this position, 
he inhales the noxious and poisonous volatile parts of tne paint, 
which is not unfrequently ground with oil saturated with 
litharge of lead ; and if we may judge from the very unhealthy 
appearance of the men accustomed to much colour-grinding, 
the bad effects of this employment call for a remedy. 

The machine now proposed has not only to recommend it, 
the advantage of preventing this severe evil; but it grinds the 
colour more easily, finer, and quicker, than any method hitherto 
adopted. Having occasion for a large quantity of colours 
in tile hnest state possible, the Inventor has used the machine, 
for several years, with the greatest advantage. The roller of 
the machine he uses is sixteen inchesJand a half in diameter, 
and four inches and a half in breadth. The concave muller 
that it works against covers one-tliird of that roller: it is 
therefore evident, that seventy-seven square inches of the 
concave marble muller are in constant work on the paint, and 
the paint may be much oftener brought under this muller in a 
given time, than in the usual method with the pebble muller, 
which is seldom more than four inches in diameter, and con¬ 
sequently has seldom more than twelve square inches at work 
on the paint. Here the hand muller is stated at the largest, and 
the roller at the smallest size which it would be proper to use. 
A roller two feet or more in diameter, with a concave muller 
in proportion, would not be too hard for a man to turn, while 
the w'ork performed would be greatly increased. 

This matmine will be found equally useful for the colours 
ground in water, as for those ground in oil. The great import¬ 
ance of scr simple a contrivance, for the purpose ip question, 
will, upon trial, be experienced in all manufactories where 
colours are used. 

In plate III, fie. 1. A is the roller or cylinder, made of any 
kind of iparble; black marble is esteemed the best, because 
it is the hardest, and takes the best polish. 

B is the tJbncave muller, covering one-third of the roller, 
And of the same kind of marble as the roller, and is fixed in a 
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wooden frame 6, which is hung to the frame E, at i i. Th® 
roller and muUer must be accurately formed to the same sphere* 

C is a piece of iron, about an inch broad, to keep the muller 
steady, and is fixed to the frame with a joint at J'. The small 
binding-screw, with the fiy-nut, tliat passes through the centre 
of the iron plate at c, is for the purpose of laying more pressure 
upon the muller, if required, as well as to keep it steady. 

D is a taker-oflT, made of a clock-spring, about half an inch 
broad, and fixed like a frame-saw in an iron frame K, in an 
inclined position to the roller, and turning on pivots at d d. 

G is a slide-board to draw out occasionally to clean, &c. 
if any particles of paint should fall from the roller j on this 
slide-board is laid tiie plate H, to catch the colour as it falls 
from the taker-off. 

F is a drawer, for the purpose of containing curriers’ 
shavings, which form the best cleansers of paint-mills. 

E is the frame. 

Previous to the colour being applied to the mill, it should 
be finely pulverirxd in a mortar, covered in the manner of the 
chemists, when they levigate poisonous dnigs; or by the use of 
a mill similar to those used for grinding indigo in a dry state. 
A description of an improved mill of this kind, is given in the 
following article. After this process of dry grinding, which is 
equally necessary for the marble slab now in use, the colour 
should be mixed with oil or water, and with a spatula or pallet- 
knife put on the roller, near the top of the concave muller, 
and the roller turned round, which takes the colour under the 
muller without any difficulty, and a very few turns of the roller 
spread it equally over its surface. When it is perceived 8\il- 
ficiently fine for the purpose required, it is very easily removed 
by holding the take-off, D, against the roller, and turning the 
roller the reverse way, which cleans it very quickly and very 
completely. The muller will only require to be cleaned when 
the workman desists, or the colour is to be changed ; it may be 
turned back, as it is hung on hinges to the frame at i i, and it 
may be cleaned with a pallet-knife or spatula very conveniently. 
Afterwards a handful of curriers’ shavings, held on the roller 
during two or three revolutions, cleans that part effectually. 

The quantity ground at once on this mill, must be regulat¬ 
ed by the state of fineness which the colour is required to 
possess; and the same remark applies with respect to the time 
required. It will suffice to observe in general, that with a 
machine of the size now described, a man may In three hours 
produce as great an effect as by a day’s labour with a muller 
upon a marble slab, and the waste will be much less. 
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When the colour is ground, the Inventor recommends the 
following mode of tying it up in bladders, in preference to the 
common method. Instead of drawing the neck of the bladder 
close in tlie act of tying it, insert a slender cylindrical stick, 
and bind the bladder close round it. ThU when dry wiU form 
a tube or pipe, through which, when the stick is wi^drawn, the 
colour may be squeezed as wanted, and the neck again closed 
by replacing the stick. This is not only a neater and much 
more cleanly mode than the usual one of perforating the blad¬ 
der, and stopping the hole with a nail, or more commonly 
leaving it open, to the preiudice of the colour; but the blad¬ 
der being uninjured, may be used repeatedly for fresh quanti¬ 
ties of colour. The barrel of a quill may be substituted for the 
stick, with iU closed end outwards, which will keep the colour 
secure in carriage : and the quill, after its closed end has been 
cut oflf, to take out the colour for use, may be stopped with a 

piece of stick. ... . . r 

When the roller of this mill is so small as sixteen inches or 
thereabouts in diameter, the use of a fly-wheel, on the ex¬ 
tremity of the axle, by equalizing the power of the workman, 
would enable him to labour more pleasantly, and to perform a 
much greater quantity of work. When the stone is large, its 
weight will serve in lieu of a fly-wheel. If the particles of 
the colour be hard, the best mode of intimately combining them 
with the vehicle, is by a strong pressure, and a slow motion. 
It may also be* observed, that a motion so rapid as to heat the 
roller would be apt to injure the brilliancy of delicate colours. 

Where several of tnese mills are employed at once, they 
may be advantageously arranged as described in the article on 
Anderson’s method oi painting canvass &c. given in another 
part of this work.* 

• Of the method* which haveheen proposed to carry off, daring the common process of 
Kriuding paint, the noaioaa or poiaonou* effluvia, produced by mineral colour* in parti¬ 
cular, one of t^ beat may be explained a* |^iows : a cover, shaped like a funnel, is pro¬ 
vided ', it i> aa large a* Ifae marble alab, over which, with iU month downward#, it is sus¬ 
pended, at snob a distance that the workman can just conveniently use the mailer. From 
the upper part of this cover proceeds a pipe, like the pipe of a stove, and terminating in 
the open air. At a snitable distance from the workman, the pipe is heated by a small 
fire i which oonstanlly draws a current of air from the part beneath the cover, and with 
that current fliea up the efflnvia from the colour. The cover, from its conicul snajie, 
ullow* the workmauto lean over Uie slab, though not with all the convenience which la 
desirable ; and without repeating the remarks cn Uie mechanical loss of grinding by hand, 
it ia obviouB that the bands and arms, which must be geiu*rally bare, may, from the effluvia 
and dauba they receire together, imbibe injurious matter, to which the use of the grinding 
machine would not expose the woikmsn : but where the niai hinc is constantly employed, 
and large quantities of colour (ground, the cover and pipe nliovc described, might be atm- 
ponded over it, and the effluvia be thua completely carried out of the apartment j by 
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A AfiUfcr grinding Indigo and other Dry Colours, 

Platc*ni, fig, 2, L represents a mortar nmde of marble or 
hard stone ; one made in the common way will answer. 

M, a muller or grinder, nearly in the forta of a pear, in the 
upper part of which an iron aitis is firmly fixed, which axis, at 
the parts NN, turns in grooves or slits, cut in two pieces of oak 
projecting horizontally from a wall; and when at work, it is 
secured in the grooves by iron pins, OO. 

P, the crank of the axis, by which the grinder is worked. 

Q, the wall in which the oak pieces, NN, are fixed. 

R, a weight, which may occasionally be added, if more 
power be w’anted. 

Fig. 3, shews the muller or ^nder and its axis separately; 
its bottom should be made to nt the mortar. 

S, a groove cut through the stone. 

The muller being placed in the mortar, and secured in the 
oak pieces by the pins, the indigo is thrown above it into the 
mortar ; on turning the handle of the axis, the indigo in lumps 
falls into the groove S, and is thence drawn under the action of 
the muller, and propelled to its outer edge within the mortar, 
whence the coarser particles again fall into the groove of the 
muller, and are again ground under it; which operation is con¬ 
tinued, till the whole of it becomes an impalpable powder; the 
muller is then easily removed, and the colour taken out. 

The groove S, should widen towards the bottom of the# 
muller, that the lumps of indigo may more readily fall down. 

A wooden cover, in two halves, with a hole for the axis, is 
usually placed upon the mortar during the operation, to prevent 
any loss to tlie colour, or bad effect to the operator. 

In mills and manufactories, where water, steam, &c. is 
employed for moving the machinery, the indigo mill is seldom 
wrought by hand; but when it is wrought by hand, a hori¬ 
zontal fly-wheel might advantageously be used instead of the 
ball R, fig. 2, to prevent the loss of power, occasioned by 
the unequal action of the man upon the crank or handle P; 
but as a fly-wheel, in this position, presses with so much 
weight, it should not be very large; if made of iron, two feet 
diameter is a suitable size, with the transverse girth of the rim 
about four inches. 

wind! OMWM oolour'Kfisdiog inigbt b« cc«d«ot«d to uif0Mteat vitli patfefit mfeW to tlia 
■Mwt daSeSte oenstitntitHi. And in the ordiiury aw of tin owdiM, it wiff be prapor. it 
Aero mty eorreat of otr tbroagti tbe npnrtmeat, for tbo workawn to •toad on tbe aid* 
flrooi which it coatee i or if there be • fire for tbe nudhto to staad between h end bin. 
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On the Ventilation of Mims, Hospitals, ^c, 

Nextin importance to the means employed for draining under¬ 
ground works from water, may be reckoned those which are in¬ 
tended to afford a supply of pure ai r, sufficient to enable the work¬ 
men to continue their operations with ease and safety to them¬ 
selves, and to keep up undiminished, the artificial iight upon 
which they depend. It is well known, indeed, to all who are prac¬ 
tically engaged in concerns of this kind, thatmen are frequently 
obliged to persevere in their labour where a candle will scarcely 
burn, and where not only their own health materially suffers, but 
their employers are put to considerable expense, by the unavoid- 
dable hinderance, and the waste of candles and other materials. 

The following remarks will be confined to such mines as 
are worked upon metalliferous veins, according to the prac¬ 
tice of this district, (Holwell,) and that of the great seat of 
mining in the neighbouring county of Cornwall. It is found 
that a single shaft, not communicating by levels to another, 
can hardly be sunk to any considerable depth, nor can a level 
{or, as the foreign miners call it, a gallery) be driven horizon¬ 
tally to any great distance, without some contrivance being had 
recourse to for procuring currents of air to make up the de¬ 
ficiency of oxygen, which is so rapidly consumed by respira¬ 
tion and combustion in situations like these, where otherwise 
the whole remains nearly in a stagnant condition. 

They are here unacquainted with the rapid production of 
those gases which occasionally, in the collieries, are the cause 
of such dreadful effects: such as hydrogen gas or the fire-damp, 
carbonic acid or the choke damp; ttie inconvenience they 
experience takes place gradually as they recede from the 
openings to the atmosphere, and seems to arise solely from the 
causes before assignea, though it is found to come on more 
rapidly in certain situations than others. 

The most obvious remedy, and that which is most frequently 
resorted to, is the ojiening of a communication either to some 
other part of the mine or to the surface itself; and as soon as 
this is done the ventilatiozr is found to be complete, by the cur¬ 
rents which immediately take place, often with considerable 
force, from the different degrees of temperature in the subter¬ 
ranean and upper atmospheres ; and these currents may be ob¬ 
served to change their directions as the temperatures alternate. 

The great objection to this mode of curing the evil, is the 
enormous expense with which it most commonly attended. In 
driving a long level or tunnel, for instance, it may happen to be 
At a great depth under the surface, and the intervening rock of 
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great hardneaB; in such a case, every shaft which may be sunk 
upon it for air alone, would cost several hundred pounds; or in 
sinking a shaft, it may be necessary, at an expense not much less, 
to drive a level to it from some omer, for this purpose alone. 

To avoid this, recourse has been had to dividing the shaft or 
level into two distinct parts, communicating near the part intend~ 
ed to ^ ventilated, so that a current may be produced inoppo* 
site directions on each side the partition; and this, where room is 
to be spared for it, is often effectual to a great extent. It is found, 
however, to have its limits at no very great distance, and the cur¬ 
rent at best is but a feeble one, from the nearly equal states of 
heat in the air on each side. Another scheme is, to force down 
a volume of pure air, through a system of pipes placed for the 
purpose, and a variety of contrivances have been devised for 
effecting this; most of them are so old, that th^ may be found 
describea in Agricola’s works De re Metaiiica. The most com¬ 
mon are by bellows worked by hand ; by boxes or cylinders of 
various forms placed on the surface, with a large opening against 
the wind, and a smaller one communicating with the air-pipes by 
a cylinder and piston working in it, w inch when driven by a sul- 
ficient force, has great power; but the cheapest and most effec¬ 
tual mode of proceeding upon this plan, where circumstances will 
admit of its being applied, was adopted in the ventilation of the 
tunnel of the Tavistock canal. It is by applying the fall of a 
stream of water for this purpose ; and it has been long known 
that a blast of considerable strength may be obtained in this 
manner, which has the advantage of being constant and self¬ 
acting. The stream being turned down a perpendicular column 
of pipes, and dashing in at a vessel so contrived as to let off the 
water one way, with an opening at another part for the air, which 
being pressed into it by the failing water, may be conveyed in 
any direction, and will pass through air-pipes with a strong cur¬ 
rent, which will be found efficacious in ventilating mines in 
many instances, as it has in some cases been sufficient for 
urging the intensity of fires for the purposes of the forge. It 
is easily procured, where a sufficient fadl is to be had, and the 
perpendicular column can be so fixed us that the water from the 
bottom may pass off, while the air is forced into a pipe branching 
from the air-vessel, and which is to be continued to the part 
of the mine where the supply of fresh air is required. 

But the forcing into vitiated air, a mixture of that which 
is purer, even where the best means are used, though a 
measure which affords relief, is not, in bad cases, a complete 
remedy, and where the operation depends on manual labour, 
or any means that are not unremitted in their action, it becomes 
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c|aite ineflectual. I'he foul air, cbar^edf with the smoke of 
^npowder used in blasting, ud which it strongly retains, 
is certainljr ameliorated by the mixture of pore air, bnt il 
not remov^. While the ^pst continnes, some of it is driven 
into the other parts of the mine; bat when the influx of pare 
air ceases, it returns again, or if daring the influx of nare 
air, a fresh volame of smoke be produced by explosi^s which 
are constantly taking place, it is nut nntil some time after¬ 
wards that it becomes sufficiehify attennated for the workmen ' 
to resume their statious with comfort. 

A consideration of these circumstances ted ftie Auft^ of 
the following invention to think that the nsnal operation of 
all ventilating engines ought to be reversed, to afford all the 
advantages ftat could be desired; that instead of using the 
machines which serve as condensers, exhausters should be 
adopted: and, thus, instead of forcing pure air into tbat in a 
vitiated state, a complete remedy could only be had by 
pumping out all that was impure as fast as it became so. 
Many modes of doing tliis suggested themselves, ky the 
alteration of the machines commonly applied, and by pro- 
diiciug an ascending stream t»f air through pipes, by a furnace 
constructed for the purpose. The latter mode would, how¬ 
ever, have been expensive in fuel as well as in attendance, 
and tbe others required power to overcome the friction of 
pistons, &c. or considerable accuracy in ciustruction. 

At length, the machine represented by fig. 4, plate III, 
was determined upon and erected; this is so simple in its con¬ 
struction, and requires so small an expense of power; is so 
complete in its opcuratiou, and its parts are so little liable to be 
iqjured by wear; that it seems probable nothing more can be 
desired, where suc^ a one is applied. It bears a considerable 
resemblance to Pepys’ gazometer, though this did not strike 
tbe Inventor till after it was pnt to work. It will be readily 
understood by the inspection of the plate, where tbe shaft of 
the mine is’represented at A; and it may here be observed, 
tbat the machine may be as well placed at the bottom of the 
shfift as at the top, and that in either case it is proper to fix it 
ijipon a floor, which may prevent the return of the foul mr 
into the mine, after being discharged from the exhauster; 
this ‘floor may he fomisbw with a trap door, to be opened 
occasionally for ^e passage of the backets through it. 

B, the otr-pipe from the mine passing through the bottom of 
the fried yestel or cylinder C, which is formed of timber and 
^honnd fiUi iron hodps; th» MM I® 

® vni.. 1. D 
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the top of the pipe B, on which is fixed a valve opening 
upwaras at D. 

B, the air or exhausting cylinder, made of cast-iron, 
open at the bottom, and snspendedWbver the air-pipe, immersed 
acme way ii^ the water. It is fomished with a wooden tc»p, 
in which is an opening fitted with a valve likewise opening 
upwards at F. 

The exhansting-cylinder has its motion up and down given 
to it by the bob G, connected with any engine by the horiaontal 
rod H, and the weight of the cylinder is balanced, if necessary, 
by #e counterpoise 1. 

The action is obvious.—When the exhausting cylinder, E, 
is raised, a vacuum would be produced, or rather the water 
would likewise be raised in it, were it not for the stream of 
air from the mine rushing through the pipe and valve D. As 
soon as the cylinder begins to descend, this valve closes, and 
prevents the return of the air, which is discharged through the 
valve F. 

The q^uantity of air exhausted is calculated of cours** fri>ni 
the area of the bore of the cvUnder, and the lengtli of the 
stroke. 

The dimensions which the Inventor found sufficient for 
large works are as follows : 

The bore of ihe^xhausting cylinder two feet. 

The length six feet, so as to afford a stroke of four feel. 

The pipes which conduct the air to such an engine, ought 
not to have less than a six-inch bore. 

The best rate of working is from two to three strokes a 
minute; but if required to go much faster, it will be proper 
to adapt a Capacious air-vessel to the pipes near the machine, 
which will equalize the current pressing through them. 

Such a machine discharges more than two hundred gallons 
of jir in a minute: and a stream of water, s^plied by an 
inch and a half bore tailing twelve feet, is sumcient to keep 
it regularly working. 

A small engine, to pump out two gallons at a stroke, which 
would be sufficient in many cases, could be worked by a power 
equal to raising a very few pounds weight, as the whole machine 
may be pot into complete, equilibrium before it begins to work, 
and there is hardly any other friction to overcome but that ot 
the air jmasing through the pipes. 

Tfa^ end of the tunnel of the Tavistock canal, which it 
waSi^ilM Invetitor's object to ventilate, was driven into the 
hUl io the distance of neariy three hundred yards from any 
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opeuiog to the surface* and being at a depth of one hundred 
and twenty yards, and all in hard schistns rock, air-shafls 
would have been attended with an enormous expense; so 
that the tunnel being a |||Pg one, it was most desirable to 
sink as few as possible, ana of course at considerable distances 
from each other. Thus a ventilating machine was required, 
which should act with sufficient force through a length of 
nearly half a mile; and on the side of the hill where it first 
became necessary to apply it, no larger a stream of water to 
give it motion could be relied on, than such a one as has 
been mentioned, that is, one equal to a stream filling an inch 
and a half bore, with a fall of twelve feet, and even this 
stream flowed at a distance from the shaft where the engine was 
to be fixed, which made a considerable length of connection- 
rods necessary. 

Within a very short lime after the engine began to work, 
the superiority of its action over those formerly employed was 
abundantly evident. The whole extent of the tunnel, which 
had been uninterruptedly clouded with smoke for some months 
before, and which tlie air that was forct'd in ne\er could drive 
out, now became .speedily so clear, that the daylight, and 
even objects at its mouth, were distinctly seen from its farlhe.st 
end. After blowing up the rock, the miners could instantly 
return to the place where they weri' emplo\ed, unimpeded by 
the smoke, ol which no appearame wtHihi remain under¬ 
ground in a very few minute.^, while it might ho f^een to be 
discharged in gusts, from the valve at the (op of the shaft. 
The cuustnnt current into tht‘ pipe, at the same time pi evented 
the accumulation of air unfit fur respiratiun. I'hc influx of 
air, from the level into the mouth of the pipe, rushes with 
such a force, as instantly to extinguish the flame of a large 
candle; and any substance applied so as to stop tlie orifice, is 
held tight by the outward pressure. 

It is now more than tw^o \eais since tlie machine "Wiis 
erected, and it has been uninterruptedly at work ever since, 
and without repair. The length of the tunnel has been nearly 
doubled, and the pipes, of course, in the same proportion, 
and no want of ventilation is yet perceptible. 

Two similar engines have since been constructed for other 
parts of the same tunnel, and have in every respect answered 
the jparpose for which they were designed. 

The original one is worked by the small stream of water 
before-mentioned, by means of a light overshot wheel twelve 
feet da diameter, and about six inches in breast. The two 
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1%e site of toe exbatister may klimys be proportioned (o 
toe demand for air, and by a dne consfoeration of this circam' 
Stance, this migme may m effectoalty adapted not only to 
mtiies and coHieriee, bat also to manufactories, workhouses, 
bo^itals, prisons, ships, &c. 

Thns it it were re<|uired to ventilate a shaft of a mine, 
or a single level, which is most frequently the case, where 
three men are at work at one time, and we allow that those 
three men vitiate each twenty-se\en and a half cubic inches of 
air per minute, (as determined by the exnerinieuts of Allen 
and Pepyi,) and allowing further, that their candies vitiate 
as much as themselves, there will he sis, times twenty-seven and 
a half cubic inches of air to be dravn out in a minute, equal to 
one hundred and sixty-five. 

Now a cylinder five inches in diameter, working with a 
stroke of nine Inohes, will effect this b) one stroke in a minute, 
toongh it Wonid certainly be advisable to make it larger. 

With these advantages, this machine certainly deserves 
to be tried in collieries, or mines that .stiffer from pemliar 
gases produced in them ; for it must appear evident to every 
person acquainted with the principles ol pneumatics, that it 
most do all that can be wished; as it is obvious that such a 
machine will, in a given time, pump out the whole volume 
of air contained in a given space, and tous change an impure 
atmosphere for a better. 

In constructing toe machine, it is only necessary to estimate 
toe volume of gas produced in a certain Utne, or the capacity of 
to;| whole spi^ to be ventilated. It is easy to judge how much 
mbiW tois must do for such cases as these, than such schemes as 
have lately been proposed of exciting jets of water, or slaking 
lime, boto of which projects, likewite, must toil wimti applied. 
Bat wito saeh a mai^ne as this, if toe dlreadful explosions of 
for exmnple, are to bo counteracted, it may bo 
mme W one of safiTicient size to draw off Ibis air Cis fast as it 
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done by suffering' the pipe to terminate in the lower parts, 
where this air would be directed by its g^ravity. 

in workhouses, hospitals, manufactories, &c. it is always 
easy to calculate the quantity of air contained in any room or 
number of rooms, and easy to i^stimate how often it is desirable 
to change this in a certain number of hours, and to adjust 
the siee and velocity of the engine accordingly. Where 
this change of foul *air for the pore, is to take pipme in the 
night, means for working the machine may be provided, by 

D umping up a quantity of water into a reservoir of sufficient 
eight to admit of' its flowing out during the night, in a small 
stream, with sufficient fall to give motion to the engine; or 
by winding up a weight of a sufficient siee, or by many other 
means, which are easily devised. 

If, for instance, a room in which fifty persons slept, was 
eighty feet long, twenty wide, and ten high, it would contain 
16,000 cubic fwt of air; and if this was to be removed twice 
in eight hours, it would require a cylinder of thirty inches in 
diameter, working with a four-feet stroke, four times in a 
minute, to do it; or nearly that. Such a cylinder could be 
workcsd by the descent <*f ten gallons of water, ten feet in a 
minute; or, for the whole time, eighty hogsheads falling 
the same height. 

But this is a vast deal more than could be required, as 
the fifty people would, in eight hours, only vitiate three 
thousand gallons of air, which could be removed bv one 
hundrt'd and fifty strokes of a c) Under twelve inches in 
diameter, witli a four-feet stroke; the expenditure required 
would not be more than 1500 gallons of water properly ap¬ 
plied, or about twenty-eight hogsheads. 

The Committee of Management of the Tavistock canal, 
in a Report to the General Meeting of Proprietors, subse¬ 
quent to the use of the above machine, after stating that great 
impediments had arisen from the want of good air in the 
tunnel, when distant from a shaft, furnish, with reference to 
this machine, file decisive testimony, that every difficulty, 
arising from the want of perfect ventilation, has now com¬ 
pletely ceased. 










so COMPENDIUM OF PRACTICAl. MfVENTIONA. 

W'dAj’a /m^ge tumwirr. 


A Powerful Forge Hammer. 

*S1bii h win a w ii intended to be vrounbt by one ur more 
■ieii» 88 omalon retiree. It is well .Mapled* to iho forging 
of bfiokimyoni* troww, rounding of .slaps bull.-', beating gold 
<gr Imfoti, pla8i8hui|;: brasi* coppw. or^ in .short, for any 
wwk in wbioh.^ R- Jbir^ btionner is re^iiod upon n simple 
firiodiple. The welgfit of tlie hammer is seventy pounds, >et 
one man will work it with the greatest accuracv and t»ase, and 
it pei^w the work of two or three men. 'ftie stt'e! forged 
widi it is kept in exc-cDent temper; for as it does not reijuire 
to be so often heated as in the common any of working, it 
degrae of elasticity and finuness. 

' ^ pammef is represent^ by plate IV. 

Fig. 1. A, a block of oak, in wbich tlic hammer at ts. 

B» the wli^ or imve, in which the hammer-handle V is 
fi^bd; also the chains which give motion to tin* hammei by 
the quadrant D. 

BB^funs the two levers.which work the (juadrant 1). 

FJP* are the l^o pedsJs on which the man who w<uks the 
machine treads altemately, holding llie ]e\ers EE in Ins 
hands. When he treads on the right pedal l*\ he bits ti e 
hand-levers EE,* which motion raises the hammer C , when 
he treads on the left podal, be presses on the same levers, 
which motion lets fall the hammer. 

G, is a rack, which moves perpendicularly, by the action 
'o€a strong wooden spring H, placed in a trough underneath 
the centre" of the machine; the rack is kept close to the qua- 
dhlQl K* hf a bridge a containing a small friction roller. 

an additional steel spring, fastened to the ceiling over 
in order to assist the wooden spring 11, when 
ih^e# hands are at work. 

K« is the quadrant contained in the centre of the oak block 

onder^the nave B, which assists in raising or depressing 

hfllBaier, by the alternate actions of the pedaJ.s FF. 

.; %■'» a lever fixed on the axis of the quadrant K, which, 
sddhe time it depresses the rack G, polls upon the hammer- 
lauhdhl C, by the chain M, which adds to the power of the 
Mow* / 

are the two side levers, to be worked by two men, 
when more power is required. 
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pp, are other two pedals, on which a man treads alter¬ 
nately, to ^ive iiioUon to the hammer, having an upright rod 
or chain to each pedal: one rod is connected Irotn the right 
pedal P, to the lever O, which raises the hammer; the other 
rod, the Icl't pedal P, is connected to the handle of the 

hammer C; when the man treads upon the left pedal P, he 
acts upon the hammer €, and, by lifting the lever O with both 
hands at the same time, adds double power to the ble^. 

. Q, is a wooden spring or stop, which prevents the hammer 
from rising too high, and accelerates the fall. 

R, is a bridle, which supports the wooden spring Q. 

SS, are two iron standards, with holes.in each, to raise or 
depress the said spring. 

T, is a wooden standard, to supfiort one end of the wooden 
spring Q. 

\, is a tempered steel spring standard, t{» support the 
hammer while out of action; it also gives ease to the springs, 
and prevents the heat of the anvil from solleniDg the face of 
the hammer. 

is a solid block of oak, on which the anvil stands. 

W, the anvil, with a hollow dove-tail on the top, for the 
reception of diflerent faces, as the various kinds of work may 
require. 

X, a steel face, dovc^tailed in the anvil. 

V, a sUm'.I spring, which lies beneath the hammer-handle, 
but only touches it when the hammer falls; this spring, w hen 
the heated metal is laid upon the anvil, and in a soft state, 
prevents the hammer from falling upon it with its full force, 
it gives a recoil to the hammer, and pefinits the workman to 
modify or shorten the stroke of the hammer, with quickness, 
ease, and regularity. 

Z, a weight hung on the arm of the quadrant K, in order to 
counteract the power of the hammer occasionally, when light 
work is to be forged. 

Fig. 2. is a birds eye view of the hammer-wheel, and is 
marked with similar letters to show the same parts. 

1,1, are chains by which tlie rack G raises the hammer. 

2, 2, are chains which raise or depress the hammer, by the 
motion of the levers EF. 

Fig. 3, is a hammer-head, with a face let into it; and 
which face may be taken out and changed, to suit different 
work. 
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A Fire-Escape, 

*0118 fir»^«G«pe is caJcnlatedl for the use of a parisb, and 
Ml admirably adapted to the smty important end the Inventor 
of it propcued to accomplish. It priocipaliy consists of three 
ladders, ABC, plate V, appUed to each other by four clasp 
irons on the top of each of the two lowermost, which are so 
contrived that each ladder may slide into the one beneath it. 
On the top of the loweitaost ladder A, two pulleys are fixed 
w the inside, over which two ropes a a pass, and are situated 
between the lower one A, and U»e middle one B. The ropes 
are made fast to the bottom of the middle one, on each side, 
in a proper direction with the pnlieys on the top. 

The uppermost ladder C, is attached to the middle one in 
the same manner, and on the of it carries two born>pi«ces 
D, made of iron, and tomed off at each end, similar to two 
boms, which are four feet wide ; tlieir ends are sharp, to pitch 
on each side of a window, and with their points to hold the 
ladders steady. 

The three ladders, wlwn shot down, are about fiHleen (eet 
in height. They are placed perpendicuiarh, in the middle of 
a framed carrta^ BF, of nine feet six inches long, and five 
fiset six inches wide, mounted upon four wheels, F. 

On each side of the carriage a windlass is affixed; that 
■Mihed 6, on the riabt side of the carriage, is for the four 
ropes, an, and bb, fixed two to each ladder AB. By turning 
this the lifiders may be wound out from their stand¬ 

ing height of fil|eea feet,, to forty. Over this windlass is a 
screw, tofOed hy the winch </, by turning wbitdi, the ladders 
may he ugwibied tmamst tlm bouse, with all imaginable ease. 

Cfe film top of the o^ier ladder C, op the outside, are two 
vrhich two chains are conducted to the windlass 

Fh ^ purpose of carrying up a box I. 

Tim boxes of ibis dascription tras’el with the fire-escape, so 
that fe the event of one bemg filled with small valuables, it 
may be unhooked^’ipd the other, K, put on, which will save 
time. 

The whole of tUs appmtus may ho idfuirn by ono^iiorse, 
or dm men, and when lunived at tlto 8<^ne of danger, may be 
a4iosted in two minutes. If every parish were provided with 
it, and kjhpt it where it might be brought out without delay, 
there canaot be a doubt, that many of the serious accidents 
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occasiont'd by iiies would be prevented. The key of access 
to the machine should he kept at some well known place, and 
tlie muchine should he brought out ^t the first alarm of fire, 
as it offers the ready means of l ither ascent or descend and 
possesses a great superiority over any common or parish ladder, 
which is useless, or neN.t to useless, unless it accidentally happens 
to be of the right height. 


Machine for Jiorimr (he Ci/linders of Steam Etig^ines^ 

Air Puiups,‘<^ c. 

For this machine a patent was taken out; the specification of 
the patent was dated Dec. 2*J, lts02, and the term of exclusive 
right is therefore now expired ; Init if this bad not been the 
case, it would have been no obji*ction to the giving publicity 
to the construction of the machine, whether the interest of the 
puhl ic or ol the patmiteo were considered. If the latter is 
benefited by imparting the liberty to adopt a useful invention, 
the former is also lienelited by the purchased privilege ; but it 
is antecedently recjuisile that an invention should be known to 
those who need its assistance, and to tliis every vehicle for 
i onveying a description of it contributes. It is also to Be 
observed, that an acquanilaiu e with all improved methods of 
working and combining luacbinery is valuable to the ingeni¬ 
ous mechanic ; as even those contrivances for w'hich he has no 
direct or immediate occasion, may afford hints importantly 
available in undertakings not apparently connected. These 
general remarks will apply, without repi tition, to all the ^ 
other patent indentions noticed in the course of this work; 
and it will therefore snilice hereafter, merely to notice the 
dale of the specification, when the term is not entirely 
expired. ' 

The new boring marhino consists of an apparatus so 
contrived that the axis of tiie l yliiuler intended to be bored is 
preserved in a vertical position, instead of the common hori¬ 
zontal position. By this means, the sand and borings from 
the face of the metal fall down, instead of occupying one side 
of the cylinder, and wearing away the edges of the cutters, 
so as to require them frequently to be changed, and to cause 
2. VOL. 1. E 
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SB trregvlarii^ in the figure of the cylinder, and render it 
aioch ms efirotual for steam-engines, or any other piston 
srarh, in which it is essential the fittings should be very 
nocni^e. Bv tiie new method, the fnitshing part of Uie 
cotters is employed upon a clean face of metal; and not being 
enomnbcred srith the cuttings, the cotters go completely through 
from first to last, without requiring to be changed, by which 
means the cylinder is bored with the utmost precision. 

Fig. 1, plate V'l, represents a section of (lie machine. 

A A, represents a circular pit, walled w'ith stone or brick, 
about four feet deep; cast-iron bolts, as a a, are firmly built and 
bedded in the masonry of this pit, for the purpose of screw¬ 
ing down a cast-iron ring, FF, on a level with the mill-floor. 

BB. is a strong iron-plate fixed in the building of the pit, 
and serving to afibrd a proper support for the gudgeon.s of the 
horizontal wheels. 

KK, represent two mitre gear w licids (oinmunicnting motion 
firom the first mover. 

D is a wlieel upon the sumo arbor as K, and serving to 
drive anotlier horizontal wheel into whicii last wheel the 
boring rod GCI is inserted, and by which this horing rod is 
carri^ round. 

FF, represents a horizontal, .strong, metallic piece, formed 
of eight radii or arms, in which are grooves open to the upper 
aorface, proceeding from the centre, where the brasses or 
coliar of the boring-rod is lodged. This liorizontal franit^ is 
very firmly screwed to the iron holt.s in the masonry. It serves 
to support the standards ilH, w'hich (in grooves represented 
by the dotted lines) can be slidden to diflerent distances from 
the centre, and there fixed, iiy serttws with T heads adapted 
to the grooves, so as to retain the cvlindcr by means of the 

clan^ fl. 

Jj, represents the cylinder fixed below h> the clamps II, 
and above by screws, q q, proceeding from a strpiig metallic 
ring, represented at PI, which ring is made to slide along 
the inner limb of (he uprights LL, 

LL, are two very strong uprights of cast-iron, screwed to 
the bottom ring F, and supporting the cross beam 8S, which 
cmitains the upper collar and brasses for the boring rod G. 
The inner limbs of these uprights are perforated, for the 
parMse of fixing the sliding ring PP at any elevation. 

ifM, is the boring bead, carrying the cutters as fixed in 
Um sikiHig collar N. 
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0(), are two racks, which carry the boiing head down tha 
cylinder. 

HR, is a strap, embracing the bortng*rod and wheel T, 
which last is by that means carried round. 

The train of wheel-work, UVWX, in the nsual manner 
of tooth iuid pinion work, produce a slow motion in the arbor 
Y, .which, by uieuns of the pinions ZZ, cause the racks, OO, 
to work the boring head downwards. 

From the above description of this machinery, every com- 
petrml workman or engiiicer will easily understand the mode 
of operation, and will be enabled tt) adapt the principle to his 
particular views. It is obvious, that the communication from 
tlie mo\(*r to the boriny: rod G’, mav be varie<l as to the 
number and figure of (he wheels necessary to produce the 
various degrees of speed re cjuisite to bore did'erent sized 
cUiiulers, and such ceunbniation will in a great measure depend 
upon the nature and vel. fity of the first moving power. The 
slow motion of Y mav also be eflecte*^ by other trains of 
wheel-work, or by a screw, and by various otiier well known 
nietliods. 

'riie central rack f, with the pinion A, the drum e, and the 
wheel and pinieiii, <i e, coiinee ted therewith, and turned by a 
winch, form one of the various methods which may be 
employed to raise the boring rod out of the cylinder, when the 
work is completed, or to change the boring-bead and cutters. 

To those who may n<»t have fully considered this snbjecf, 
the following observations, to evidence the superiority of the 
vertical method of boring over the horizontal or common plan, 
may prove interesting; 

It is well known, that a hollow metallic cylinder, when 
laid in a horizontal position, has, from the pressure of its 
upper parts, a tendency to assume the elliptical form, that 
is, the horizontal diameter of the cylinder will be greater 
than its vertical diameter; and this, in u greater or less degi^, 
in proportion to the size and strength of the cylinder. Tliis 
deviation from a traly cylindrical figure is rendered still more 
considerable by the chains and force employed to fasten the 
cylinders to the frame or carriage, while bored in the usu^ 
method. Tliis source of inaccuracy, (which has proved of so 
moch moment in slender and large cylinders,) and has been so 
much and so justly complained of, is totally done away by ^ 
new method of boring, in which the cylinder itself standing 
vertically with respect to its axis, has no tendency to change 
its figure, and the screws, clamps, &c. made use of to fix ik 
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iaimoveably in its position, proceeding from tbe arms in the 
upper and lower inetaiUc rings of tbe machine, embrace tbe 
or other parts of the cylinder most capable of 
resistance, in so many points, and on all Kidra so equailvt that 
not the least deviation from a true circle is discoverable in the 
finished bore. The importance of this esjiontial property in 
steam-cylinders, pumps, &c. is too evident to be insisted on. 
The destruction of steam, loss of power, and frequent renewal 
of expensive packages attendant upon an untrue cylinder, 
working barrel, &c. are too aell known b\ every practical 
^gineer, and too severely felt by every inlelligeni proprietor 
of SQcfa an engine, to require any particular exposition. 

Besides the great superiority in the precision of boring, 
from tbe cause last mentioned, and the evident advantage of 
fioriog through without change or alteration in the cutters, 
and this canse obtaining a bore more uniformly exact and 

nnooth thsm can possibly be produced in the horizontal mode, 
the Gonparison with regard to time and attendance, in per¬ 
forming the same woAi, is likewise of great cqnsequence. The 
Patentee observes, that from the experience he has had in 
both methods of boring, he is fully enabled to state, that of 
the time necessary to nx and bore a cylinder, after the hori- 
aontid mode, at least three-fourtbs may be saved by tiie 
adoption of bis plan, in cylinders of moderate dimensions; 
but those of large diameters he can fix and bore completely in 
one-fifth or one-sixth of the time usually required to do the 
aaam.in tbe way hitherto followed. 

From an inspection of tbe machine, it will also appety, 
that by having a knowledge of the speed of the sliding head 
and the cuttmw, and also of the train of wheel-work impelling 
Bie same vertically down the cylinder, the precise time of 
boring any article may be exactly known, ana will always, in 
die ssune gear, be proportionate to the length of that article. 
Hence no attmidance will be necessary, ftom tbe commence¬ 
ment of the work to its completion. But in the common mode 
of boring, attendance most be constantly given by ont, if not 
by two persons, either to press forward the cutters by band 
fmd lever, or frcKjuently to change the position of the levers in 
the axis of tbe pinions, and to raise llie weights, &c. and 
•bould any neglect occur in the finishing course, tbe cylinder 
msst at least be bored again, and perhaps may prove irrepa¬ 
rably inured. 
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Method of obtaining Pipes and Columns out of solid 
Jilocks or iSlabs of Stone. 

For tliiij invention, like the preec^ding, a patent was taken 
out; the spcciHcatiou ol' the patent is dated Jamiary 15, 
1810. The invention chicHy consists in the application ol' 
hollow cylindrical saws to the cutting of stone. 

When the Patentee intends to form a pipe or hollow 
cylinder of stone, instead of cutting out in useless scraps, or 
grinding to powder, the whole diuineter of the bore, he cals 
out a core or solid cylinder, whose outside diameter is only 
about half an inch less than the inside diameter of the pipe. 
In like manner, when he intends to form a column or solid 
cylinder, or a disc of stone, instead of breaking off, cutting, 
or chiseling away the superfluous parts of the stone, these 
parts are formed into a hollow cylinder, the core of which is 
the solid cylinder or disc. re(|uired. Hence, if the stone is 
large enough to leave the outside parts of a proper thickness, 
these parts may be used as a pipe ; and the core may either ba 
used os a solid cylinder or column ; or by a further operation, 
it may he converted into u pipe, and the cylinder cut out of it 
may again he <'onverted into anutlier pipe, which process may 
he continued till the core cut out is tw'o sinail to be useful. 
The Patentee accomplishes liis object by the following means. 

He fixes the block of stone to be perforated in on upright 
position, or in such a position that tlie axis of the bore or 
intended column or disc, may he perpendicular to the horizon 
or nearly so. 

He fixes in the centre of the intended pipe or column, a 

S lug or step of wood or metal, shown at Z, fig. 2, plate VI, 
aving in its centre a hole, which fits the pivot of the perpen- 
icular axis or spindle A. 

The axis or spindle A, is considerably longer than the pipe 
or column to he 1‘onned, and of a strength proportionate to 
the strain upon it. It may be either cylindrical or of any otlier 
shape, but llie cylindrical form has the advantage of being 
most ea.siiy made straight; if cylindrical, it must contain a 
groove or grooves, in the direction of its length, which groovea 
are to receive a tongue or projecting piece from sockets that 
will slide up and down upon the spindle A, but are prevented 
by the tongue from turning round upon it; and in order ti^at 
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the sockets may slide steadily, whatever bt‘ the lurin of the 
section of the spindle A, it should be unifonii in iliicktiess from 
end to end, at least within the range of the sockets. 

Upon the upper end of the spindle A, is fixed a hollow 
socket' BB, wbicn fits tightly upon the spindle. The middle 
part of Uie outside of this socket is made square, or it may be 
of any other convenient form to receive a pulley CC, («>r a 
small toothed wheel and pinion,) by which the spindle A may 
be turned round ; but the upper and lower parts of the socket 
are cylindrical, to serve as gudgeons, on w hich it turns round 
in a fixed frame DD. 

At the lower end of the spindle, near the stone to be bored, 
must be a wheel or cross Jj, w'ith arms, and having a hole in 
the centre, which the spindle fits; and the ciicumference of 
this wheel or cross is made like a hoop, ami may be two or 
tnore inches in thickness. Its diameter is a little less than that 
of the pipe intended to be bored, or a little more than that of 
the cylintter or core intended to be formed, ami it fits to the 
inside of the tube IjL, so that tlie latter may slide easily over 
it. It is fixed fast to the spindle by a screw, pin, or key, so 
that it may be taken off at pleasure. This wheel JJ, for tlie 
sake of distinction, may be called the fixed or lower wheel: 
the plan of it is shown at fig. 3, ou a larger scale. 

jHie upper part of the spindle is perforated longitudinally 
to O, a few inches below the socket, where Uie perforation 
comes out obliquely. 

Upon the spindle A, and concentric with it, is a hollow 
cylinder or thin tube LL, of iron, copper, brass, or imy firii|| 
material, its diameter being nearly tliat of the pipe or cylinder 
to be formed, and the length exceeding, by two feet or more, 
the length of the propose^d cylinder or pipe. To its lower 
edge is fixed, by means of tin solder, rivets, or screws, a 
hoop or ring MM, of iron, copper, or otlier proper material, 
so much thicker than tlie tube, that the groove it makes in the 
stone may be wide enough for the tube to follow, witliout 
rubbing against the sides. The hoop or ring MM, is the saw 
intended to grind or cut away the stone by its lower edge; 
%itich edge is leil smooth, or may be jaggf»d like the saws used 
by ftone-cutters. Its thickness may be varied according to the 
me of the tube, so as to give ihe necessary strength and 
Mheity for the tube to act, hot the thinner the tube is made^ 
preiw f vin g the necessary strength, the better. 

^e tube LL, it connected with the axis or spindle, by 
ot n second wheel or cross KK, called the upper wheel 
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or crosii, wbicli is fixed by ita circumference to the inside of 
tbe tube, having a hole in its centre, which tits the axis er 
spindle, so as to slide up and down easily upon it, without 
turning round, which is prevented by the form of the spindle, 
when that is square or triangular; or, when it is cylindrical, 
by its lotigitudinal groove, which receives from KK a feather 
or tongue, that only admits of a motion up and down. Tbe 
tube therefore is aiwa}s kept couconlric writh the spindle, by 
means of llie wheels or crosses Jd and KK. 

To one of the arms of the upper wheel KK, is fixed a 
small cord PP, which passes iurough the perforation com¬ 
mencing at O in the spindle, and over a pulley Q, fixed at 
some convenient height above it, and from that pulley to a 
windlass, R, to which it is attached; the use of the windlass 
is to raise or lower the tube upon the axis or spindle, as 
required, even while the latter is in motion. On the upper 
end of the tube, are placed weights NX, proportioned to the 
texture an<l hardness of the stone to be bored ; tliese weights 
pressing downwards tl»e saw, cause it to act upon and pene¬ 
trate the stone. 

The pulley or pinion CC. is fixed upon the socket which 
receives the upper en^ of the spindle; tlie diameter of it, 
the Patentee generally makes ab<mt twice the diameter of the 
tube IX, or of the inside of the pipe to be bored. When the 
apparatus is put in motion bv men’s force, a pulley, as shown 
in the plate, will be must convenient, A rope, EE, is wound 
round this pulley, the ends of which pass over two other 
pulleys, FF, one of which is fixed at a convenient distance 
on each side oi' the si>indU-. The ends of this rope then turn 
downwards, an<l having handles, GG, fixed to them, are 
pulled alternately by a man at each handle, so as to give the 
pulley and spindle a reciprocating or alternate rotative motion. 

At a convenient distance, on one side, is placed a tub or 
cistern S, containing water, with its bottom as high as the 
pulley of the spiudle. From this cisteni, by the cock T, is 
discharged a sufficient stream of water, into a trough or con¬ 
ductor I, placed ill an inclined position, and w'ith one end 
reaching nearly to the spindle. Sand is, from time to time, 
sprinkled into this trough, and is by the water carried down 
into tbe tube, which being set in motion, the saw at its lowei; 
end, assisted by the sand and water, grinds away the stone, 
and forms a circular groove, concentric with the axis of the 
spindle, and the tube being constantly pressed downwards. 
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Uw grebve l»ecotBes deeper, and the water aeonmilates in the 
inside: of the tube, nntil it eon force iU way under the taw, 
and eMMqie ^y the outer side of the groove. In 
carries tro sand along with it, which continnes the action of 
the saw upon the stone; and when the sand has done its office, 
it is earned away by the water, in the form of mod or sindge, 
so that the action is continued without interruption, an long as 
the motion of the tube is maintained. If the motion be stop* 
ped |or any time, while the tube is in the position few working, 
it wdl be foond difficult to free it again; when tiie work is 
stopped, it should therefore be raised up, by means of the 
windlass R, and the cord PP, which passes through the central 
perforation of the axis or spindle; the water-oook may at 
the same tilne be either stoppcnl or not, as consenient; but 
if stopped, it must of course be again opened when the work 
is recommenced: in tliis manner is the proce.s5 conducted, till 
the pipe, column, or disc intended to be fonned, b completed. 

By the means above described, the dead sand and sludge 
are removed as they are formed, and the necessity there 
would otherwise be of raising up the tube from time to time, 
in order to take out the sand and sludge by separate operations, 
is avoided. An essential part of the p|pcess consists in always 
maintaining a pillar of water within tbe tube, sufficient to 
force its way under the lower edge of tbe saw, and to curry 
the sand with it; without this, the tube would require to be 
frequently removed, and it would be almost impossible for the 
saw to penetrate beyond a few feet in depth, in any reasonable 
time. 


When the depth of the bore, or length of the pipe to be 
formed, exceeds six or seven f<eet, a readier outlet for the 
water, sand, and sludge, may be made, in common work at 
least, by boring one or more holes, suppose about the diameter 
of aa inch, in tbe sides «of the pipe, and when tbe pipe is 
finished, these holes may be stop^^ed np. 

Wlma tbe apparatus is put in motion bv aiiy other power 
tbpk fibit of men, instead of the pulley CfC, tbe Patentee 
.sometisBes fixes a small toothed wheel or pinion upon the 
soniBSt RB, which wheel or pinion is acted npon by a recipro* 
wheel, (Mr by a reciprocating rack ; or he retains 
I cord, as if it were to be acted upon by men, 
sufficient weight or spring, in the place of one 
G, and causes the pbweetii pall the other end 
y means, of a cranky dr other equivalent cmi* 
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When the outside of a pipe is to be rounded, as from a 
rough block, the operation may commence by employing the 
tube LL, and saw, of sufficient diameter to leave the stone 
strong enough round the intended pipe, and proceed with 
them, as before described, until they have gone down through 
the whole depth of the stone, leaving within them a cylinder, 
of a proper size for the intended pipe. Then remov^the tube 
and saw first used, and use a tube and saw adapted to the in¬ 
tended bore of the pipe, and work them through: one pipe, of 
a regular shape both within and without, will then be formed ; 
and it is obvious that the core remaining, may, by the use of 
still smaller tubes and saws, be wholly converted into pipes, 
of sizes differing from each other by the thickness of the 
groove or kerf of the saw. 

In some cases it may be convenient, to turn the tube and 
saw with a uniform rotative motion, always in one direction; 
but with a motion of this sort, the work will not proceed so 
rapidly, as by the alternate motion above directed; where, 
however, a rotative motion in one direction is used, it will be 
found advisable to fix a swivel in the small cord PP, as that 
represented at W, to prevent its over twisting; and this again 
requires the pulley Q to be placed higher up, so as to give 
room to place the swivel between it and the pulley CC, to pre¬ 
vent its interfering with the swivel. 

It IS to be noticed, that as cylindrical saws have been in¬ 
vented many years, and used for the boring of wooden pipes, 
the exclusive right to use such saws for that purpose, are not 
claimed under this patent; but only the application and con¬ 
struction of circular saws above described, especially the me¬ 
thod of grinding with the saw by means of the apindm passing 
through its axis, and the two crosses or wheels, one sliding 
upon, and the other attached to the spindle, on which the tube 
slides up and down. The working of the circular saw by a re¬ 
ciprocating or alternate motion, instead of a rotative one, and 
the method of discharging the dead sand and sludge by a pil> 
lu of water, or in certain cases bv perforating the sides, df 
pipe, are also claimed as parts of the Patentee’s inve|||p|. 
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On iAe Preparation and Uses of Ships Boats 
as Ufe-Boats, 

The Author of the following plans having, a great many 
years ago, witnessed a melancholy scene of shipwreck, and 
seen men perishing at little more than the distance of one 
hondred yards from the shore, was forcibly struck witli the 
reflection, that though there was no possibility of getting from 
the shore to them, yet there was a great probability that means 
BMght be found, by which those in such situations might with 
safety be enabled to effect their escape to shore; and further 
considering that the very precarious aid of some accidental 
piece of wreck (under every disadvantage, and in a tempestuous 
sea) sometimes serves to save life; he was confinned in the 
opinion, that some method might be devised, which, upon 
good grounds, would hold forth the promising prospect of 
Mfety in all the common and general cases of shipwreck. 
Hence it was, that to devise such a scheme, became the ob¬ 
ject of bis research ever after. 

The plans now proposed (especially the first) are so simple, 
and the effect so obvious, that seamen will not entertain » 
doubt, bnt that a boat fM> prepared, would live in any sea what¬ 
ever; could neither sink nor overset, and would carry in safety 
a number of people, in proportion to her sixe, over a bar, or 
from Ifhe wreck to the shore, throngh any surf. 

That empty casks will float, almost wholly almve the snr- 
faoe the water, is so clear, that no person can be so absurd 
as to question it; and it is equally certain, that every cask 
will sunport weight of any kind in proportion to its sixe. In 
ordim tnen to accomplish the end proposed, there is only one 
thing more wanted, and that is, by sufficient seisings or hold- 
iiyga, to secure the casks in their places. Were a seaman to 
be told that he is not master of this mighty oneration, it is 
easier fiOiHSonceive than to express the eontoropt ire would feel,. 
' and tiie^ergetic reply he would probably make to such a sup¬ 
position. If, then, tnese are undeniable points, it must follow, 
that wherever the boat can be had recourse to, all that is con¬ 
tended for in the plan must be granted. 

It no doubt has been upon these simple and obvious prin- 
csiples, that those corporate and public bodies, and hundreds 
M leamenf to whom tne plan has been communicated, have 










so readilf and entirely approved of it. But, however respect¬ 
able and anthentic such testimonies may be, they are not alluded 
to with a view to supersede investigation ; the statements here 
brought forward, are freely submit^ to the great body of sea¬ 
men in general, for them to judge of, not with liberality only, 
but with severity, as it would be a crime of the first magnitude, 
to advance a single argument or suggestion that oouid have 
the smallest tendency to mislead, in a matter so solemn and 
important, as where life and death are concerned. 

Mariners are unavoidably exposed to incomparably greater 
hardships and sufiTerings, than what are to be met with in any 
other line of human lim. Whilst the labours of all others are 
moderate, and find relief at stated intei'vais by day, and repose 
by night, the seaman must contend with the storm so long as 
it lasts, encounter danger at a moment’s warning, whether at 
mid-day or mid-night. While the tempest rages, no respite 
can be allowed him; he must keep his station without inter¬ 
mission, and after toiling above strength and above measure, 
it is often his hard fate to be shipwrecked at last. 

The complicated distress attendant on this frequent and 
fatal disaster, it would be in vain to attempt to describe in any 
words ; nor is it possible to conjecture nearly the number which 
is add^ annually to the innumerable multitude of dead which 
the ocean contains. 

Sometimes several hundreds in one ship are involved in 
this direful calamity, where the misery of each sufferer is in¬ 
creased, in proportion to the accumulated woe that surrounds 
him; the cry of despair is heard on every side, and in distrac¬ 
tion each exclaims. What shall I do ? 

Amidst overwhelming waves and wrecks, the mariner suf¬ 
fers, in his person, all that a living man can undergo; and in 
his mind, all the anguish that despondence can create, height¬ 
ened by the agonizing thought, that he is never more to behold 
wife, child, family, or friend ; still, however, amidst all his suf¬ 
ferings. an ardent love of life prevails, and the hapless mariner, 
struggling hard to preserve himself, clings to whatever seems 
to promise a momentary reprieve. 

In the mean time, the. wreck is rapidly giving way ; some 
are washed away in one place, and others in another; those 
who remain, redouble their efforts for life; but, alas! they 
strive in vain; one decisive blow has dashed their last and only 
support in pieces, and all are going down together—a general 
shriek is heard—^to be heard no more! the melancholy scene 
hae closed, and neither survivor nor wreck is left behind. 
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Any plan that has for its object to alTord relief in situations 
of such extreme distress, and which i^eks to extend the saEsae 
benefit to thousands of perishing men in future ages, will no 
doubt meet with a favourable reception from every humane 
land benevolent mind. But humanity and true benevolence, 
are not merely speculative, but active principles; and wherever 
they really exist, the helping hand is instantly stretched forth, 
to execute the dictates of the feeling heart. 

On a subject so interesting to individuals, and so impor* 
tant to society, may it not be expected, that every friend to hu¬ 
manity and to his country, will not only heartily wish success 
to the present plan, but also lend his best assistance to have 
it brought into all the practical effect, of which it may be 
found susceptible? 

It is to be understood, that the plan is intended to apply 
to cases of shipwreck in general, and that it may very often 
succeed, even in cases of extraordinary difficulty and peril. 
This will comprehend the far greater number of all shipwrecks 
that happen, and the Author thinks himself warrantee to say, 
that no solid objection can be offiered to the effectual operations 
of his plan to this exent, and that it will be found fitted to 
answer all the purposes of a life-boat, by saving lives, where 
otherwise men must inevitably have perished. At the same 
time, it must be observed, that he does not speak with this 
confidence from his own opinion only, or on theoretical grounds, 
but because the plan itself, after repeated investigation, has 
received the unanimous testimony and approbation of profes¬ 
sional men, and of those who must be allowed to be the most 
adequate and respectable judges in the kingdom. The Trinity 
House of Leith, the Highland Society of Scotland, the Trinity 
House of London, the Koyal Humane Society, and more than 
one hundred ship-masters, whose attestations were in the pos¬ 
session of the Inventor, so early as the year 1809, have all 
given their testimony decisively in favour of the plan. The 
Inventor, besides, speaks from the result of forty years* expe¬ 
rience in the use of boats, among dan^rous tideways and 
rapid currents, such as the Peiitland Fntli, and all the other 
channels among the Orkney Islands; having been several times 
at sea, in storms that were attended with shipwreck; and 
from such experience he is perfectly convinced that his plan 
is sound and unexceptionable, and confidently hopes that the 
period is not very distant, when it will come into as ^at 
VSpuie and general use as life-boats, properly so calle^-ars 
BOW known to be. 







46 


«EM8 I^AKCVimlUn AND TtttDft 


B n mum /^i nuittad af pr tpmi mff mtd uting eommom tkipt’ boalt at life ftirf f 


The plan may be executed upon boats of all dimensions, 
and the largest, provided they could be got out, would be 
found the most advantageous; but all circumstances consider* 
ed, the sixe daemed in general best adapted for the purpose, 
would be any boat from sixteen to twenty feet in lengto, which 
is to be prepared according to the following 

DETAILS OF THE PLAN. 

Two additional ring-bolts are to be fixed in the keel with- 
inside of the boat. 

One to be placed one-third of the boat’s length from the 
stem. 

The other one-third from the stern. 

Two auger holes are to be made through the keel, without 
side, and close to the garboard stroke. 

One of these bores to be put half way between the ring in 
the stem, and that next to it in the keel. 

The other about half way between the ring in the stern, 
and that next to it in the keel. 

Plugs may in ordinary be put into these bores, to be struck 
out when occasion requires. 

Those ring-bolts which are in ordinary in every ship’s boat, 
the two additional ring-bolts in the keel, and the two auger- 
bores, are all intended as secure points of fixture, to which 
sei’/.ing ropes are afterwards to be attached. 

In the next place, two tight empty casks, see fig. 1, plate 
Vn, are to be provided, of such dimensions that their length 
may fit to the width of the boat, when laid athw art ship, and 
their diameters to be about three feet, and if larger so much 
the better. 

Each cask must be furnished with a sling on each end, and 
each sling to have two eyes on it, about six inches asunder; 
and the slings so put on the cask as that the eyes may be on 
the upper side when laid into the boat, that the seizing rope 
may pass through those eyes, in their way from ring-bolt to 
Ting-boh. 

One of these casks, so prepared, is to be laid in foreward, 
and the other aft; and each cask so near its respective ring in 
the keel, as only to leave sufficient room for passing the seiz¬ 
ing rope through the ring in the keel. 

»y this means, the vacant space to be then filled up with 
cork, will be left between the cask and the bow foreward, and 
between the other cask and the stern aft. 
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The reqaiiite auAntity of cork, according to the dimensions 
af the hoat, and tne quality of the cork* may be about a bun- 
died and a half, or two hundred weight, for each end of the 
boat} and that for each end ought to be made up into two 
aaiMarate bundles, each bundle being fitted to the width of the 
boat, and the uppermost one forming an arch from gunwale to 
gunwale. 

The cork is to be made up in canvass, done over with soft 
pitch for preservation, and each bundle marked and numbered 
according to its place. 

The cask and cork being laid into the boat, seizing ropeS 
are then to be applied for securing iliem in their places. 

Here it is to be observed, that the single turn of rope, 
which is to go through the auger bore in the keel and round 
all, should be the first made fast, tliat the other seizing rope 
(which we shall suppose to have l>een made fast to the ring tn 
the stem) may, in passing through the eyes on the sling, take 
in the surrounding rope between the two eyes, which will 
Uiereby prevent the surrounding rope from slipping to either 
side of the cask. 

The seizing rope having passed through the eyes on the 
sling, is then to be passed on through the ring in the keel, and 
thence back again In the same manner, through the eyes on 
the sling on the other end of the cask, to the ring in the bow; 
and lastiv, the seizing rope is to be brought directly Irom the 
ring in the stem to the ring in the keel, by which it will cross 
the cask at the bung or middle part of it: the other cask and 
cork aft are to be secured in the same manner. 

The preparation will be completed by attaching a bar of 
lead or pig iron, of about two hundred weight, to the keel with- 
in-side, by means of the ring-bolts m the keel or otherwise. 

The same plan may be executed with equal effect, and 
nearly with the same expedition, by the following alteration 
mid arrangement. 

Instead of one large cask, two lesser ones may be used in 
each end of the boat. 

These are to be laid in lengthways, fore and aft, in the 
.boat, alortg-side of each other, and both together ought to fill 
the width of the boat. 

These must also be furnished with slinga on each end, and 
with two eyes on each sling; and these eyes are ao placed aa 
ilo be about two inches above the horizontal diameter of the 
icaak, one eye beii^ on each side of tbe cask, when the sling 
is put on. 
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The seiziag>rope being now made fast to the ring in the 
atein» is to be passed through the eyes on the slings on one 
side of the cask, then through the ring in the keel, and so back 
again through the eyes on the slings on tiie other side of the 
same cask, to the ring in the stem. The rope is then continued 
on till it has passed in the same manner on both sides of the 
adjoining casK, and the last turn is to be made directly from 
ring4>olt to ring-bolt, passing over and above the surrounding 
rope, which will thereby be brought down in tiie middle be¬ 
tween the two casks, and made closely to compress them on 
each side. 

The same process is to be followed as to the casks aft, 
where the dimensions of the boat will admit of it, and where 
otherwise one large cask athwart ship may be used, as in the 
plate, hg. 2. It was in this manner that a successful experi¬ 
ment was made at Leith, and all the cork that was used on 
that occasion, was about one hundred weight, put into the nar¬ 
row part of the boat aft, in order to raise a common porter-cask 
placed above it to a convenient heiirht. The preparation of 
the cork bundles, in tins case, will diti'er somewhat in their 
shape from those in the former plan ; but as the purpose of 
them is the same, namely, to fill up the vacant spaces between 
the cask and the boat, a particular ilescription of them seems 
quite unnecessary; only it may be observed, that as the dia¬ 
meters of the cask foreward, are considerably less than in the 
former plan, so much of the cork ought to be placed under¬ 
neath, as may serve to raise the upper side of the cask about 
four inches above the gunwales ; it being evident, that the 
higher they can be raised with sufficient security, the more 
eflectually all possibility of overturning will be prevented. 

The same quantity of ballast is to be used in this case as In 
the former, and is to be applied in the same manner. 

With respect to boats of small vessels, a single cask fore¬ 
ward and another aft, without any cork, will be sufficient. 

Each cask to be about the size of a hogshead, and to be set 
on end, or leaning obliquely towards the rings in the stem and 
stem, to which they are to be secured, and at the same time to 
two other rings placed in tlie keel, proper for that purpose. 
These casks, uom their position and power, would effectually 
prevent sinking or upsetting; and as the crews of such ves¬ 
sels* are few in number, their boats might support them safely 
through any breach into shallow water. 

The foregoing plans are founded upon unoaestionable 
principles, and constructed according to a regular method* 
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They ke^p ia view the difficulties to be encoontered^and pro* 
vide agsinst by makiae a few necessary preparations in 
due time. Were this attended to, alt the contusion and em* 
bamuMment which arises from sudden alarm, and the distress 
that must attend the total want of suitable means, would be 


prevented, and an encouraging prospect of safety held out, 
even in the most perilous situations. 

The vrant of timely forecast, and the neglect of means 
that were in our power, never fail to occasion the bitterest 
aelf*reproach, and the most painful vexation, whenever we are 
overtaken by misfortunes, which a little prudence might have 
prevented. 

As there is, however, too much reason to apprehend that 
such prudential provisions as have been stated, will still be 
neglected, in spite of every suggestion and consideration that 
can be urged, a third plan will now be proposed, which, 
though inferior to the former, as a ship with jury-masts, tom 
sails, and a temporary rudder, is to one in perfectly good 
condition; yet may this inferior plan, like the disabled ship, 
gaso what was despaired of, and save what was given up for 
lost. 


The third plan consists in the application of casks only. 
These, if stowed closely, so as to fill up as well as possible, 
one-third part of the boat foreward, ana one-third aft, would 
effectually prevent the boat from sinking or oversetting. 

Upon this plan, in order the better to secure and combine 
the cask, the end of a sail should be in the first place thrown 
into the bottom of the boat, and the cask being stowed upon 
it» the other end of the sail should then be doubled over ail: 


the seizings are then to be made through holes struck any¬ 
where throu^ tile bottom and sides, wherever the passing of 
a rope may he found necessary, or of any use for confining 
the cask. 


Ihe constant and general idea, that the utility of every 
boM depends upon the tightness of her bottom, and her com¬ 
pletely resisting the admission of water, opposes itself strongly, 
and fiWost irresistibly, Ih the directly opposite idea, mat 
witet* fireely admitted could do no injury; nay, so strong is 
the indlivted opinion, that it may be vefy difficult to persuade 
aoibe* Ihat lar^ openings in the bottom would prove a real 
adfiiithS^ ; it IS, however, undoubtedly true, that in the pre¬ 
sent pfaiti this wduld really be the ciwe. 

It is^^lMiioie niateria] to observe, that neither the 
number iihl^llNB si^ the holes struck through, are of any 
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conaeqwnoe, at to tiie water in tbe boat; on tbe cfni^trtUT. 
tbey woold be ao &r firooi being detriiiiental« that, to a oekrtiai 
extent* tbey wodd be of advantage, at tb^ woidd terre to 
ditcharge* in propotrtien to tbe booyancy owtained* whaterer 
top<water migot be witbintide, above tbe level withont, and 
which the boat would otherwise retain at a load and dead 
weight, if she were every-where perfeetly tight; wfaeteas, ia 
propoftimi as the buoyant power operated in raising hra*, the 
top-water would instsuitly subside through the holes in the 
bottom, and thereby rmider her more lively, and to swim higher 
oat of the water. 

From not attending sufficiently to the fact now stated, it 
has probably happened, that the plan at present described, 
has never been attempted; but whoever will take the trouble 
a little to consider the matter, will be convinced that thi^ 
may, tmikoui tcrupU or hesitation, make as many holes, and of 
whatever size, as they may judge necessary for passing ropm, 
wherever they can serve for efiectually secuiing tbe casks in 
their places. 

The only point chiefly to be attended to, is never to attach 
ropes to any tender part of the boat, such as tbe gunwales m 
thwarts, but to such parts as possess the greatest strength^ and 
in which entire confiaence may be placed. 

As tbe largest boats have strong limbers, this plan might 
probably succeed best if applied to launches and long-boats. 

Small anchors that have iron stocks, and which could be laid 
in the bottom of the boat, would serve for ballast, though proba¬ 
bly ballast in largo boats would not be very necessary. 

The holes to be struck through, may be pierced with a'^ 
marline-spike and mallet, between the tiabars. 

Tbe power and cdPTect of empty casks is well known, tbn 
application of them being a common expedient, used almost 
every day, for the purposeof floating stranlcUid or bilged vessels 
of great burden. How easily, tbeW, by theaanie meaois, aboat 
may be rendered buoyant to any degree dial c«n be Wiihed,^ 
must be abundantty ev^at to every person not obstkwtely Idiaxl 
to nndeniable fact. 

The thing is so self-evident os to require no proof, tb*t H 
both ends of die boat be tolerably filled with anpfjr ews^, she 
will not only thereby be secured against i^nettlag or siidtiiw^ 
but will be rendered extremely imeyant, presided die easkew 
elR&etaany secured In deir plaioeB j the expeftnHMil bMtlti|tad sM 
I^Kh, as before alloded Co, was wade aboeat endraly widi 
empty casks, find fully proves tbis fiwt 
y. VOL. I. G 
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M vcA as of ioTentraQ, nay oomp^ lira aniiHrtaaate nariBer to 
ka^ rteovrte to it / , 

r Seanete^above all oHiers, are axjpnrt ia tbe use n^pes* 
and expeditiotis in midiiiig seonie scmngs, waA tbese are the 
great and onl^ requisites in tins case. Let, therefor^ no 
seniple or hesitation be made in striking boles tbrongh tbo 
boat any-where, and of any number or size that may be 
Ibond necessary for passing ropes that may effocinaUv confine 
the casks. l%is plan will apply, aol to oike boat omfy, but to 
overw boat ia the $hipt provided there be a snfficiency of casks 
on board. 

If tb<m those two great points, namely, the powerful buoy* 
amqf of cude, and the peculiar expertness of seamen in every 
operation where ropes are to be used, be duly considered, they 
wlB suflSciently vindicate and verify all tliat has been stated ; 
and unless the one or the other, or both (that is* the power of 
cask, and expertness of seamen) can be shown to bo itilse as- 
snaratiotts* the oonclosions which have been drawn can neither 
be denied nor resisted. 


OBSBfiVATIONS AND REiiARK.8 RELATIVE TO THE 
POREGOING RULBE. 

I ’ ' 

1.—From the detail in Uie description* it may be alleged 
that the sHtiafibn would not admit of so muchtune as toe pre¬ 
paration would reqnire. 

It is grained, thr^ in some cases* this might bp tene, if 
Botoing bad been done beforediaiid; but surely sneb neglect 
onght ^ no means to be imputed as any defect in the plan, bat 
eaght to be ascribed to its troe oanse* toe remissness of those 
who would give themselves no tronble to avail toemralvos 
“ of it. . , t , 

' Sibip fitted to the cask* two additional rxng-bqltf* two gager 
t jpw d ^ moA the reqnimto qnantil^ of cork, are aU things so 
firifviil and so easv to be pnMded* tind to be wrUhoat them most 
appemran unpardonable neglect; and if these were in readi* 
BM Ike (tirak space of ten minntes would be quite sofiieiont 
^ laying them in their places and secorkig them. 
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Btmmtf* md wiag- cmnumhi ba$i$ «« l^«-i00t*, 
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it it eritot t» d«n<Ni»lraSt«i, tit it might be eetilY preved 
by expeimeiit, that respect tetbe two fiietmetbods stated# 
and weere the neoeewify :previaieiM. bad been made# that die 
whole could be exeeeted in ten suiiiiteB# and therefore any ob- 
jetliiiB in wobitof.tine can have no place* 

gi.^Wben there it a proi^K>ct of the ship's hoidiog together 
ibr seme time, the boat awy he kept in reading and in reserve, 
or may be senred on shore by a rope# and nauled off again# 
as oftm as occasion may require; and if to be hauled off# it 
might be a necessary precaution to pass a rope round her 
lengthways to assist the ring-bolt in the bow; and in every 
case, the attachment and connexion of the boat with the vessel 
ought to be well secnred till the moment she is tofbc cast off for 
the shore. 

3. —It is of no consequence in what manner this boat is got 
into tlie wator^ whether after-end or side, by means of hand¬ 
spikes or otherwise, as no water can hurt her, though it might 
be more desirable, if it could be done without filling her in 
midships, as in that case she might be conducted through very 
heavy seas without filling at all, or receiving more water than 
might he easily baled out. 

4. —It is material to remark, as it may hot generally be 
attended to, that the plan always supposes the midships to bo 
full ol water; but that tlic requisite buoyancy of tlie boat is 
not injured by that circumstance, nor will the addition of 
people, in so far as they arc immersed in the water, prove 
any additional burden. This will bo perfectly clear to all who 
understand this part of the subject, however improbable U 
may appear to others; and the remark serves to show that it 
would DO a good rule, in such circumstances, for tlie men to 
keep themselves immersed in the water in midships as far os 
possible. 

The idea of placing men in the midships of the boat, whilst 
it is full of water, would prcdjably startle a landsman not a little; 
such, therefore, may be told, that every life-boat is supposed 
to bo full of water, and that to imagine there could be any 
man in ono with a dry thread about him, would argue a total 
ignorance of the matter. 

6.—It is to be kept in mind,’ that the danger is always sup¬ 
posed to be extreme, and that the present plan affords the 
only possible chance of saving life; tnereforo whatever hard¬ 
ships or diffi culty there may be in putting it in execution, is 
entirely out of the question: any other view of the subject is 
altogether foreign to the purpose. 





commmvm o» rsAOTioiiL iNvsNTtoiM. 


iffthirf Ilf mmmHht aaif aiiiur eammatt, itmim mt ItfW 


t|l'<'!T 9 lf 4|^p i0»> •!. opittioa that ofifk <m|^ akoa to be aied 
for biioyMMT, Ibere omi be eo deobl jfei newrelng tbe per* 
poeepeKfiM^i' betel ibe mam tiieetbetearegood reesoet for 
Pfflecvbif eHBosbieatioo el oork eadoeob* 

Weter^casks would alwiiys be el Juuid» wmI Id eete tbe 
eypeeto ol eork, aii|^t on that ooewhon be p ^e rre d bjr seeie ; 
bet AndiqpetMieBliol thie oonsidaretkin, caidsa ere* by WKire 
thee one belli l^hter tluui their bulk ol cork, end thetehp 
mere then e double advantage xe favour of beoyaecy ia gained 
by eieng tiiem. 

Tb^ is but ooo objeotion to the use of cadis, wbidi is, 
that dkey may be stove io; but if the great strength ttey possess 
from their coaMroctioii be considered, and the same tiaie 
that they are strongly defended by the boat, this objeciioa apst 
iipprsur f(f ao moment at aU. 

Tbr^S^vary boat, as has beea stated, is fit to carry mrm 
equal in vre«g|d to somcthtug more than ooe*third of tbe boal’s 
own burden, mtff one of eighteen feed in length, can carry 
from foorteen to sixteen p<tople, and have sufficient room for 
working a pair of oars, which ought by aU means to be sboft 
ones.—The disadvantage of workiug long murs upon a low gOD> 
wale, and in a hign ruuuing sea, is too obvious to need any more 
than to be jost mentioned. 

8.—As all depends upon the points of fixture, too mush 
aUention cannot be paid to their sufficiency; and though those 
stated in the plan, are judged to be perfectly adequate to tbe 
purpose, yet any person wishing for more, way eidd to th<m at 
phasartt by rings of rope in tbe stem and stem posts, as in tho 
Greenland boats, by more rh^s in the keel, or in additimi to the 
seizmg-ropet, a netting of snwi rope may he made to cover tlM» 
whole fcsrewaid, and another such may 1^ appltod in the same 
manner aft; and by thcic means every possible security that can 
be desired may be obtained. 

P.—It is materia! to observe, ^at no dependence ongbl 
to bO' placed on seizings connected widi tbe thwarts ov 
gaotrales, naless it* were only os aids to tho point ol main 
dependenoe. ^ 

M Tbe gunwalea, more than any'oUier port of the boat, are 
liable to dmnage, and may very possibly be n^oved in hoisting 
oi^ or b^ore.geUiii^ clear of the vessel. ^ 

u «Tbe two augec-bores in the keel, are inftiilible holdi; easy 
aoo«dS |l|iay bo had to them wldle the bout l« oa dock, ss^ a 
rope may be passed through them in a momenb 'Ihis aebnag, 
besides the security it affords for confining the buovnaev. adds 
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cotmdonMy to tlio Jirengtli af tiie boat, atol tkorcforo aa^t to 
bo proAmd toai^ oliMjr laoitoof ftxtoro. " 

rote eaa be laid dowa that will fti aU boats, as to 
the procMO quantity of cork, or siao of eask, tbeir tbape and di- 
mousioaa bcinff 4 bo vastoas; but froai too general rule tost has 
boon sUded, and toe pnrposeto be served, every aum mof easily 
ai^ast bis apparatM to bis boat, or lEudce saob little alteratien 
OB toe boat as may befoaad coovenkHit or necessary. 

sail can Imrt tois boat, as it is sappo^ she has 
only to go before the wind, and t^refore a sail nray be ased 
wito veiT great advantage. This would render oars anneces^ 
sary, and would be infinitely preferable. It is almost needless 
to ^d, that the boat could be steered in midships. 

—'The great benefit derived from the common lito-boals 
is weU known, and universally acknowledged ; but they are very 
tor from botag adequate to the calamity they are intended to 
remedy. Thoir number comparatively is very few, and the 
sphere of tbmr operation extrmnely limited. In darkness by 
night, and thick snow by day, when their ^ is most wanted, 
they are of no avail. Storms may blow, and sometimes have 
btowD, so hard as to defeat their utmost exertipos, and even m 
Use most favoorable coses, tliey require a considerable time 
before llu^y can reach the a reck;—in the mean time,, the vessel 
may be dashed to pieces, and oil hands lost. 

The very pre-eminent advantage of the sltip-bosd, in these 
and several other respects, is very conspicuous. Titis boat is 
wherever the ship », and recourse may be immediately bad to 
her; is of equal utility by night as by day, and in the thiekesl 
as well as in toe dearest weatoer; and whilst tiie life-boat, with 
extremely slow proems, nxmit be impelled against wind and sea, 
by a fovee superuHr to boUi, the shiii^boat has only to drift with 
case before Ute storm. 

13.—As it may serve to gain confidence with those who are 
net etoerime ^tdified to judge of the plan, it may be observed, 
that too ship-b^t tk prepared upon toe very same prindfdes as 
the life-boat, and that these principles are fqmli^ to greeder 
advantage in toe former than in the latter. The quantity of 
buoymioy in the ship-boal^ being considerably more in propof^oa 
to her sice, and being carried to a greater height, ^ves more 
security s^^iist oversetting; and if to these advmitages toere be 
added Ute tor gvealw <me, mf having to drift hpfmre wind and 
sea, no shadow of doubt rammas of Uie success of too ship-boat 
over that of the other. 
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Lastly*—This plan carries witli it the .very stronf^ recoia> 
mend^tion of private interest as wdl as of pnblie ntility. 

Suppose a ship to be riding in an ojpeii bay or road-stead, 
a storn comes on, and if in winter, a long dark night is SfMin 
to follow, ]n this situation, the mariners being eatreniely 
douhtty whether the vessel will hold out oYm* the tugbt, and 
terrified at the -awful prospect of being thrown, as it were, 
blindfold into the most perilous of all situations, the deter* 
mination would most undoubtedly be to out and let the ship 
on shore while there was light, as giving the only chance for 
saving life. The same determinution may be taken in hopes 
of escaping by favour of a falling title; and in both casfis, 
lives, ship and cargo may be ail lost, us has certainly very 
frequently happened. Whereas, could safety*be ultimatidy 
relied on from the boat, the ship would be allowed to ride so 
long as anchors and cables could bold her, and in the mean 
time file storm might abate, the wind might shift, or her tack* 
ling might prove suilicient to ont-ride the stunu ; and thus bves, 
ship and cargo would ail be safe. 

In every situation, the prospect of s^ety by moans of the 
boat, would prevent every precipitate measure, and encourage 
incm to make those exertions for saving ship and cargo, which 
are not to be expected from men despairing of life. 

In the foregoing plans, there ik nothing that can be reckoned 
complex, nothing that requires nice adjustment, or of doubtful 
and precarious etfect. They arc unffuestionablc in principle, 
simple and easy in execution, and absolute in security; and if 
the necessary previous precaution,* which is very fittic, has 
been mode, they will be found os expeditions as any emergency 
can require. They have been proved by experiment, as far Its 
circumstances would permit; and have received the unqualified 
approbation of naval men of the greatest experience, and of 
the first rcspectabililv. 

These arc the solid grounds upon which they are ofTwed to 
the public in general, and niost earnestly pressed upon the at- 
tenttoa of seamen in particular. 

The plan having ^cn communicated to hundreds of sea- 
fiMritig men, they have always given it their ready and entire 
approbation; hence it is hoped, that every seaman, from his 
own knowledge and experience, vrithoot any doubt whatever, 
ndll, fipm considering the subject, be folly convinced in his 
own mind that the scheme is perfectly praeticablc, and if 
adopted, would be attended with the hapfdost eflects. 
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Hremner'g tiue <« the purp&»e of a cork jacket, and cnpfty dry cMkec, 6fc. 


SUBST1TUTBS AND BXFKDIBNT8 WHICH MAY BE 

POIfND USEFUL. 

1. —If so much cork was made up in canvass, as would serve 
to quite round the boat withoutside, and reach A’crni the 
top of the gunwalcH to al>out fifteen inches downwards, and 
of one foot in thickness; the same might be httached to the 
boat, and would render her extremely buoyant. This, toge¬ 
ther with ballast, and a small quantity of cork withinside,-would 
render it a perfect life-boat, upon almost the very same plan as 
the prosemt life-boats. 

The cork might be made up in so many separate parcels, 
(netted in small rope.) as was found convenient to bo attached 
to a strong rope going round the gunwale, and to anotlier 
such which ought exactly to fit the girth of thq boat where the 
cork reached to below. 

As the cork would only press upwards, and always against 
the bottom and si<l(‘s of the boat, it is evident that if the lower 
rope lilted tighllv, the cork would keep its place; and in order 
to secure that point, a few turns of rope passing from tlie lower 
edge tui the one side over the keel, to (he lower edge on the 
other side, would fix it completely. A very few seizings al- 
tacbetl to the gunwalg rope, passing from the on© side to the 
other, would bo quite sullieieat. 

The s<'parate parcels must be furnislied with ioo|A^, or ends 
for attaching (hein to tlu'inain ro[)os, and to one anotlier. 

2. -—Sevend ring-lndts might bo put into the keel withinside, 
and ropes, single, double, or treble, might be passed llirough 
these rings before ^ying in the buuviuit materials, and then 
these ropes might be brought ronud the whole contents and 
made fast. 

3. —It frequently happens that seamen, after they have 

gained the shore, find they have only escaped one death to perish 
by another still more miserable. Drenched in water, chilled 
to the heart with cold, worn out with fatigue, and exposed to 
all the severity of inclement weather, without shelter or suc¬ 
cour, it is impossible but that tlio remains of life must soon bo 
extinguished. •' 

In this situation, and it is far from being uncommon, dr\ 
clothing would bo as precious as life itself, and might be ob¬ 
tained by the following expedient;— 

Let a leathern bag be made for containing some shirts,. a 
waistcoat or two, and two pair of drawers, all of flannel. 
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IM this baff l>e made of a leng^ and vise conTeniaait fmr the 
parpoM, mhI for tyiniR round nador the ami-plta. 

This would serve we purpose of m ODrk>jaeket in the water, 
and prove a second tinie as life from the dead, by affording dry 
and waraa clothing upon gaining the shore. 

By this expedient every man may be made a swimmer, and 
aosnetsBMs one man by swimming has been the‘means ci saving 
the arhole shipVi company. 

It may be proper* to ol^erve, that the larmr part of the bag 
s h o n ld be placed hi|r^ upon the breast, and the other or back 
part no higher than the arm>pits, as in the act of swimming, 
the back part of the shoulders is little more than just cioverra 
with tim water. 

TYie fang most be perfectly water-tight, and only moderately 
filled; both ends of it may be left open, to be closed with a tight 
aebui^ of aaml|^Hne. 

The expence of this preparation would scarcely be five 

shifii^gs. 

4.—If it were intended only for swimming, a neat and 
eommodknis preparation might be made with cork covered with 
thin leather, to be applied in Uic manner which bos just been 
described. 

it miriit be fitted on, with clothes or without, in half a mi¬ 
nute, and made fast by a knot or clasp on the breast; three 
pounds of good cork would be sulficicnt to support any man, and 
the expeRpe would be no more than in the former case. 

6.—Another expedient bids fair for obtaining a spccidy com* 
nNHuenthm between the ship and the shore, by me^s of a ki^. 

It is the property of this machine to ascend in prciportion 
as the omrd is spared off. To manii^ tWs, and to bring the 
line within reach tm shorn, let a piece or %hi wood, about <he 
sine of a snudl handspike, he atta^ed to the line, about twelve 
fathems from the kite; ^e line to be fixed to the forepart of 
the stidk, and so as to pull only there, and then being slackly 
laid idong the stick, mam fast to the other end : by ^s means 
the kite woold be prevented from rising higher, and would at 
the same time bring tim tine to tlie shore from the ship, and by 
tUe small tine a ropetti^||^ he hauled firom the idiip by aay spec^ 
tsdor^on the shore. 

A stik-handkefehaef, mid a piece of woodmi-hoop» mig^t soon « 

fhrotahnkile. 

0,*..«BometijDes people are aeen to perish, where those on 
sharfiv ihd theaesm the wreok» nre almost within grasp of each 
<4hmr. 








CLASS 1. —MANUPAOTURBS AND TRAOB. ^7 


Bremner on expedienit i» e<u«« of gfdpwreck. 


In this case* if tbore hfi 4 >pened to be a mast standing, a 
common ensira made fast to a stiokr and quickly spared off irom 
the mast head, would probably reach the shore without touch¬ 
ing the water, or at least drift on shore with a small line at¬ 
tached to it. 

From the obvious similarity there is between the prepared 
ship-boat and the common life-boat, it might be imagined 
that the former has been borrowed from the latter; but the 
Inventor of the prepared shipboat, actually sent to Lord Mel¬ 
ville the outline of his plan, in the year 1792, at which period, 
and for many years afterwards, no life-boat existed. The plan, 
detailed more at length, was afterwards submitted by Lord 
Melville, to the KIder Brethren of tlie Trinity House at London, 
and in 1800, it was submitted lo the Highland Society of Scot¬ 
land. These public bodies, and others to whom the plan was 
submitted, were unanimous in their approbation of it, and it 
appears incontestable, that with its Author originated the first 
regular attempt ever made to find a general remedy for the ma¬ 
nifold dangers and distresses to which seamen are exposed by 
shipwreck. 

The meritorious Author of the preceding plans, has received 
from public bodies to wbom be submitted Uiem, a variety of 
honorary and pecuniary rewards; and it would be improper to 
omit bow well be has deserv ed them. His salary as a clerg>^- 
nian, does not amount to seventy pounds per annu^; yet in 
reptated journeys to London and Edinburgh, to promote his be¬ 
nevolent views, be has been at an expense of some hundred 
pounds ; and in short, with the most disinterested views, has 
persevered during a great part of his lile, in maturing and bring¬ 
ing into notice, plans of incalculable value, not only to his coun¬ 
try, but to the world at large. 


Cast Iron l^ooring JBlockt and improved IMjeUiod of 
Mooring Ships in confined situations. 

The mooring-block described below, from its oonstruction 
and weight, is decidedly superior to any anchor whatever. 
As a proof of its holding fast in the ground, may be adddeed 
the following circumstance : it was found necessary to remove 
y. VOL. I. II 
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Hmmmm'* movrimfJtUfek, 


one of those been used at Ctiii|lM«lf;l|ro krjge 

lights, will| pinamfiealii each, adapted to ilia pnmse* with 
aboat SMB, wete sent to weigh tt| anited 

powers were ael ideqaate to the task; and it leeiia^iieeessary 
to wait for the rising of the tide to dislod^ It, *1W iargesi 
anchors appropriated to the moorings of a sIMp ^ the Hie, are 
firom sixty-five to eighty hnudrod weight, ana JhoMi alaes are 
Ibond safiicieot at timea, whereas the weight of a Woortiig- 
block is about one baadred and fifty buudr^ which is 

seventy hundred weight more than the largest, aii^<»a In use; 
while its form, indiqiettdenUy of its greater welgld, ia belter 
calcalated to hold: this double advantage will fluknr a reduc¬ 
tion from the length of the chain; and in one pair of moorings 
for a ship of the Line, a saving of about .C874 will arise out of 
£2472, the present expense of a |»air of moorings with an¬ 
chors. Another advantage wilt accrue by adopting these blocks, 
for there are no anchors appropriated to moorings but might be 
made serviceable; and should there be no (ii‘r«>rtivo aui-iiurs in 
store, it becomes a matter of necessity to take soinul ones. 
It is also to be observed, that there is no species of naval 
stores so difficolt to proenre as large anchors, from the want 
of anchor smiths, and that an anchor of sevent)-.six hundred 
weight will take npwiirds of thirty days in making, while a 
moori»g-6lock can be east ai a short notice, and uhtaiued at all 
the iron foundries in the kingdom. 

1^, ai| pp late Til, is n perspective view of this mooring- 
Uoek. 

AAfs the stock,' made of two beams united together by 
ho(q>8, and bj that means fastened roond the shank B of 
cast iron. 

CGC is the finke, made as in the %iire, of snob n form as 
to take the greatest hold in the gproimd, its lower edge being 
sharp, bat of the fall width, so that it has an edge, hut no 
point. 

D is the swivel which oonnects the shank to the mooring 
chain. 

£ is a part of the, s^llk prqjecting through tbe^ floke, 
having a bole tbroogl^it 4o receive a Iriictysiepwln^tal^ 
anchor when neees8ar|r« V 

In this mooring^bloek, princtyel 
in IImi finke, the irage is thetebf feneed iBIo fibp grooiMl iKl^ as 
HJtakegood held* 

4 and 6 expladn He method of mooring, a largo slup 
m a confiaed sitnatioD, where there is not safityient room for 
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Hemmmn't fHmring-Hock. — Thomim»*t appticatian «/ a trc. 


her to cwingp, if tJie bridles cititte in at the hawse-holes in the 
uanarnuunter of mooring'. % 

Near A, 0g'. 4, is tlie hawse-hole of the vessel where the 
bridles of the mooring-cbain are generally brought in. 

CCC, figs. 4 and 5, arc bridles in the improved method. 

DDD are wooden bolsters projecting from thju ship's sides 
so far 08 to keep the two hawsers, EE, clear of the bottom; 
these hawsers are united in the swivel F, and this, w'ith the 
mooring-ebuins GG, which proceed to two blocks, similar to 
fig. 3, one of which is shown at H, the opposite one does not 
come witliin the limits of the plate. 

I is supposed to be the line of low water, and K the surface 
of the ground. 

The Maid.stone frigate was moored in the manner described 
above, the bridles coming in at the fourth port from forewards, 
as .shown by the plate; but the plan will answer for ships of 
all sizes, provided there is a sufficient depth of water under 
them. 


AdtHmtaifcous Method of gaining Power by ascending 

a Ifiddei'. 

In plate Vfll, fig. 1, AA denote parallel ropes, stretched 
and placed for the purpose of steadily conducting a seat or 
carriage C, iti which u inau may sit and descend from the upper 
to the lower points of AA. These ropes may be placed either 
in a perpendicular or inclined position; but an inclined position, 
forming an angle of about twenty degrees with the perpendicu¬ 
lar. will in general be found most eligible. The carriage C, 
may be connected with the ropes, by rings, loops, or any kind 
of bearing parts which will coniine it to a regular ascent and 
descent. It is connected with the counterpoise or place of re¬ 
action, E, by a rope passing over the pulley D. BB represents 
a ladder for the workmen to ascend. 

The manner of working this machine is as follows :—The 
workman ascends by BB, and places bimself in the carriage C, 
in which his weight (by preference) forms nearly an equilibrium 
with the weight E, which may, for example, be imagined 
a basket of coals. In this situation, by a moderate exertion 
of bis arms, aitber by taking hold of the leading aopes, or of 





GO 


COMPBNDIl}M OF PRACTICAL INVENTIONS. 


Tk»w^»om*$ apptictttiaim a ladder a« a »attrce ({/' meehankal poorer. 


a rope passing downwards for that purpose, he causes tiie 
.carriage to descend briskly, which at the same time brings up 
He then quits the carriage, and at that lime E (w hich w e 
may suppose to ha\e been emptied b) another assistant, by 
reversing it or otherwise) being somewhat heavier than 
descends again, and raises C to its first situation ; and by the 
time E is again filled, the workman is ready at tlie top of the 
ladder, where he enters the carriage, and raises a second load ; 
and in this mannyr tlu* work may be continued at pleasure. 
It is evident that this work may be performed by two or more 
workmen ascending and descending in succession by incMUs of 
the same ladder, or, if more convenient, by im*re lailders 
than <»iie ; and in r ose it should be desired to lift th(‘ bmly E 
through a greatt'r space than is to In* ascended by the work¬ 
men upon 1111, the purpose may bo eifected liy lixing 11 higher, 
and causing two carriages to tlesceud in snccessnm along tlie 
ropes AA, though Ibis plan is not partieularly to be recom¬ 
mended. The rope 1)1*1 may also be wound on a barrel, and 
the rope DC on another, or smaller barrel, both on the .same 
axis. 

The parts of the machine, A A, may, instead of ropes, be 
wooden or metallic sliders. 

This machinery, the Inventor observes, i.s applicable t*> 
drawing, driving, forcing, impre.ssing, or moving budi»*s of 
every descriptifm ; and that in such ap[)lications of it, no other 
variations in the cdiistruction, connexion, or |ucthod of work¬ 
ing it, will bo neeilful, than such as any person po.ssessiiig an 
ordinary acquaintance with mechanical operations, may execute 
with facility. 

The vulgar objection to the plan, is, ascending the ladder; 
yet this is its chief recommendation ; for it is the ea.siest method 
of raising a weight. The truth of this a.ssertion wdll he ascer¬ 
tained from the following statement:— 

If it be required to raise a sack of com, a basket of coals, 
or any other equal weight, to the height of forty feet (more or 
. less) no method can be so easy to the person who is to raise 
the weight, as to ascend stairs or a ladder, unencumbered, and 
to raise the sack, &c. by his own weight. By no other exer- 
tidn of lii.s own, nor by the assistance of any mechanical 

f owers, can be perform the same operation in the same time. 

t must consequently he the easiest mode of raising a weight, 
or it could not be done in the shortest time. If it is easier in 
one operation, it must be equally so in any number of opera¬ 
tions. If it is easier for one man, it must be equally so where 
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any number of men can be employed to work together in rais¬ 
ing heavy w^eights, and where this principle can be introduce<f. 
If it is easier, it must be cheaper. The labour consists in 
ascending the ladder, and in this exertion the man’s muscular 
powers are all in action at tbe same time, not partially used, 
as in most other modes of raising weights. His strength may 
bo combined with his gravity in his descent, and is opposed by 
the least possible friction. He cannot work with greater ad¬ 
vantage. 

Desaguliers states the maximum of a man's power as under: 

1 M an .... 500 poundfs .... 12 feet .... 1 minute. 

The weight raised was water in a bucket. The man, who 
was very j)ovverful, ascended stairs with a weight about his 
own person, which, together with his own, was equal to the 
water, and placed himself on or in an empty bucket, which 
was suspended b\ a ru\H' piussing over a pulley, and fas<ened 
to the buckt't containing the water below, and raised it in the 
time. Tlu? man was so exhausted that he could not repeat tbe 
operation. 

Tl.e follow mg experiu.ent has often been exhibited by the 
}>resent iiuention:—• 

1 Man .... 1500 pounds .... 12 feet .... 1 minute. 

And thi-s difference ari.ses from the man's strength being 
j’omhincd with his gravity, and the facilities which the two 
paralle l ropes afford him, to gain \eloci.ty by a slight e.xertion 
of his arms, to arrest his descent, and quickly to le-asceud the 
ladder. 

Jf a ma.i weighs 14 stone, or 106 pounds, and ascends the 
ladder eight times in the minute, (which almost any active 
man may do,) it is clear that he can raise eight limes his own 
weight, or 1568 pounds. 

The steps of the ladder being one foot apart, (that stride 
being found most agreeable to the labourers,) if a man ascends 
as slowly as possible, that is, at the rale of one foot in each 
second, he will ascend five times in the minute to the height 
of twelve feet; and if he weighs twelve stone, or 168 pound.s, 
(the average weight of a labouring man,) ho will raise his 
weight five times, or 840 pounds, in that 6me. He will pro¬ 
bably consume ten seconds in ascending, and one or tw'o 
seconds in descending and raising the weight. Ho cannot 
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work slower. Applying this rate of woik, the result of one 
man*# power, for one hour, in raising the undennentioiied 
articles, will be. 

Coals.10 chaldrons.20 feet. 

Malt, barley, oats, &c. 90 quarters.20 „ 

Bricks.t>000 20 „ 

Water. 3000 gallons.20 „ 

When the distance is doubled, the weight raised during tlic 
same time, will be one half. 

The following weights have alrdhdy been raised : 


Coals* . . . 240 chaldrons . . 2, 

Bricksf . 22,000 .2 

I>itto . . . 6,000 .2 

Ditto . . . 1,500 .2 


Men. 

. 2 . . 
. 2 . . 
. 2 . . 


Feet. 

. 81 to 21 

. 40 . . . 
. 40 . . . 
. 40 . . . 


Hoon. Min. 

. 17 7 

. 7 30 
. 1 ( 

. 0 12 


*niere are four men employed to raise a basket of coals on 
the river Thames,* and six on many parts of the coast. It 
has hitherto (in 1810) been found impossible to establish or even 
to try this plan on board of any collier in the river Thames ; 
but it has been used at Brighton, where one of Lathmar's ships 
was discharge by it, with four men short of the usual comple¬ 
ment, and in rather less than the usual time. Only four men 
being emjploy'ed to work in the hold, they could not till tlie 
baskets raster, or the vessel would have been discharged in half 
the osnal time. The two men. who worked the machine, waited 
nearly half of the time for a supply, and could have raised 
twenty chaldrons per hour instead of tw<*lve, the (|uantity with 
which they were supplied. 

This plan has, lor a considerable tiiQc, been established at 


xnis plan lias, lor a considerable tiiQc, been established at 
the Bast India Docks, where all the Indiamcu are discharged 
^ it. The first ship on board of which it was tried, Wi «9 tlio 
Fort-William, laden with bales of cotton, wcigliing aliout two 
hundred and three quarters each. The bales wore raised by 
two men oqly. The Porcher was delivered at the same time, 
byr the old jplan, and contained a similar cargo, each bale was 
raised by six men. 


ft • 

jS Tliit coals in baakets aiaUar to Uieaa uacd on Nie lim 
• f The bricks, two hods, or about Ibirty.foiir at a tfme 
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From the Fort-WiUiam, 5532 bcdea were delivered in 17 days; 
From the Pordier .... 5022 „ „ 20 

Leaving an advantage of fonr men. three* days, and a 
surplas of 510 bales in favour of the Fort-William. The men 
who raised the bales 'on board of tim Fort-WiUiam stood still 
nearly half of the time, as the weigher ooold not pass the bales 
quicker through the s<^es. The men who raised the bales from 
the Porcher were folly employed, and exerted themselves to the 
utmost, with the hope of preventing the establishment of the 
nev^lan. 

l^e Inventor of this Dqpichine took out a patent for it, the 
specification of which is dated March 20, lo09. He ofliered 
the use of his invention to the city of London, without the 
reservation of any remuneration to himself, stipulating only 
that a part of the saving arising from it might be devoted to 
a fund for iH^ttcring the present and future condition of the 
men, to whose labonrs it was chiefly applicable; so as even¬ 
tually to establish some as)lum or provision for them and their 
families, when age or accident may have disabled them from 
working. The advantages derivable from the machine were 
confirmed before C. Flower, the Lor^ Mayor in 1809, by the 
alfidavits of two men who bad used it; by which it appeared 
that they had actually been able to perform witli it more work 
Ilian had ever been done by any four men in the same time. 
The Inventor, in his memorial to the Lord Mavor and Court 
of Aldermen, observes, that any man may work by his plan, 
no drilling being required, and os it is merely an improvement 
of the old principle, it should not be regarded as the substitu¬ 
tion of any other power for that of man, as steam, hors© 
power, &c. 


'Tacltomeier, or Instrument for itidicaiing the Velocity 

of Machinery. 

In the employment of machinery, it is evidently of great 
importance to be provided with an easy and ready method for 
discovering at all times whether the motion of the machine is 

a uicker or slower than what is known to be best adapted for 
le object in view. This advantage may be derived from the 
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TachomeU^*, whicli requires only to be adjusted, once for all 
to any particular machine, and tnen it will always be ready, 
^tbout the help of calculation or of a time-piece, to indicate 
instantly upon inspection, the sliEbtest excetw or defect in the 
actual velocity. 

A front view of the Tachometer is represented by fig. 2, 
plate VIII, and a side view by fig. 3. 

XYZ, fig. 2, is the vertical section of a wooden cup, made 
of box, which is drawn in elevation at X, fig. 3. 

The whiter parts of the section, in fig, 2, represent what is 
solid, and the dark parts what is hollow. 

The cup is filled witli mercury up to the level LL, fig. 2. 
In the mercury is immersed the lower part of the upright glass 
tube AB, which is filled with coloured spirits of wine, and 
open at both ends, so tliat some of the mercury in the cup 
enters at the lower orifice, and ,whcn every thing is at rest, 
supports a long column of spirits, as represented in the figure. 
The bottom of the cup is fastened by a screw to a slmrt ver¬ 
tical spindle D, so that when the spindle is whirled round, 
the cup, the (figure of which is a solid of revolution) revolves 
at the same time round its axis, which coincides with that of 
the spindle. 

In consequence of fliis rotation, the mercury in the cup 
acquires a centrifugal force, by which its particles are thrown 
outwards, and that with ,the greater intensity, according as 
they are more distant from the axis, and according as the 
angolai^elocity is greater. Hence, on account of its fluidity, 
the mercury rises higher and higher as it recedes from the 
axis, and conseqnentiy sinks in the middle of the cup ; this 
cdevatiim at the sides, and consequent depression of the middle, 
increasing always with the velocity of rotation. Now Uie mer¬ 
cury in the tube, though it does not revolve with the cup,' can¬ 
not continne higher than the mercury immediately surrounding 
it, nor indeed so high, on account of the superincumbent column 
of spirits. Thus the mercury in the tube will sink, and conse¬ 
quently the spirits also; but as that part of the tube which is 
within the cup, is much wider than tne part above it, the de¬ 
pression of the spirits will be much greater than that of the 
merenry, being in the same proportion in which the square of 
the larger diameter exceeds the square of the smaller. 

, lett 08 now suppose, that by means of a cord passing 
roimd a small pulley F, and the wheel 6, or H, or in any 
other convenient way, the spindle D is connected with the 
machine whose velocity is to be ascertained. Jn forming this 
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connexion, care must be taken to arrange matters, so that 
when the machine is moving at its quickest rate, the angular 
velocity of the cup sbail not be so great as to depress the 
spirits below C, into the wider part*of the tube. A scale of 
inches and tenths, as in the figure, must also be applied to 
AC. the upper and narrower part of the tube, the numeration 
being carried downwards from zero, which is to be ti^aced at 
the point to which the column of spirits rises, when the cup is 
at rest. 

Then the instrument will he adjusted, if we mark on the scale 
the point to w hich the column of spirits is depressed, when the 
macnine is moving with the velocity required*. But, as in many 
cases, and particularly in steam-engines, there is a continued 
oscillation of velocity ; in those cases we have to note the two 
points between which the column oscillates, during the most 
advantageous movement of tlie machine. 

Here it is proper to observe, that the height of the column 
of spirits will vary with thetemperatnre.when other circumstances 
are the same. On this account the scale ought to be moveable, 
so tlmt by slipping it upwards or downwards, the zero may be 
placed at the point to which the column reaches when the cup 
is at rest; and thus the iusirumeiit may be adjusted to the par¬ 
ticular temperature with the utmost facility, and with sufficient 
precision. The essential parts of the Tachometer have now 
been mentioned, os well as the method of adjustment; but cer¬ 
tain circumstances remain to be stated. 

The form of the cup is adapted to render a smaller quantity 
of mercury sufficient, tlmn what must have been employed either 
with a cylindrical or hemispherical vessel. In every case, two 
precautions are ne^cossary to be observed :—First, that when the 
cup is revolving with its greatest velocity, the mercury in the 
middle shall not sink so low.as to allow any of the spirits in the 
tube to escape from the lower orifice, and tliat the mercury, when 
most distant from tlie axis, shall not be thrown out of Uie cup. 
Secondly, that when the cup is at rest, the mercury shall rise so 
high above the lower end of the tube, that it may support a 
column of spirits of the proper length. 

Now, in order that the quantity of mercury, consistent with 
these conditions, may be redneed to its minimam, it is necessary 
—first, that if MM, fig. 2, is the level of the mercury at the 
axis, when the enp is revolving with the greatest velocity, the 
upper part, MMXV, of the cup, should be of such a form as 
to have the sides covered only with a thin film of the fluid ; and 
secondly, that for the purpose of raising the small quantity of 
3. VOL. I. I 
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niorcttry to the level LL, which may support a proper height of 
spirits when the cup is at rest, the cavity of the cup should be 
in a great measure Occupied by the block KK, having a cyliii- 
drieai perforation in the* luiddle of it for tlie immersitm of tlie 
tube; and lea\ing suflicieiit room within and around it, for the 
mercury to mo\e freely both along tht* sides of the lube and of 
the vessel. 

The block, KK, is presci \ ed in its proper position in the cn(» 
or vessel XYZ, !>y ineuiLs of three narrow proje< ting .slips or rilt.s 
placed at ctjual distances round it, and is kept jrom rising or 
floating upon tin* mercury, by two or three small M<»n or steel 
pins inserted into the under side of the (over, near tlie ap<'rtiu\‘ 
•through wdiich I lie tube passes. 

It would be extrenu ly ditlicult, however, nor is it by any 
means iiuporlunt, to gi\e the t up tlu* evat t form w hich wouhi 
reduce the quantity of mercury to its minimum ; but we shall ha\e 
a sufficient iq»proxiination, wtuch may be executed with great 
precision, if the pmt of the » up nbu\e MM is iimde a jiaralMdie 
conoid, the vertex of the generating purahola being at that point 
of the axis t<* which the nn*rcury sinks at itslow<’st ilepre.ssion, 
and the dimen.sions of flu* parabola being deterinmed in llu* fol¬ 
lowing munner :—I.»et VG, lig. 4, repn*sent the axi.s of the cup. 
and V the point !o wliieh the mercury sinks at its lowest depres 
Sion ; at anv point (i uImo e V, tlraw G If, [verpendieuhir to \ Ci, 
l«*t n be the liumbt r of revolutions whuh tlu* < up is to pciform 
in 1' at ilB quit kesi nu-lion ; b t r bi* tlie miinher of inches whii li 
a body would describe nnilornily in I , with tin* velocity *ic 
quireti in falling from resl, ihrongh a height r= to \ (i. and make 

GH = Then, the parabola to lu* determined is that 

3 14 n 

which has r for its vtrtex, V G for its axis, and GH tor its 
ordinate at (,*. 

The Clip lui-s a lid to prevent the mercury from being throw n 
out of it, an event which would lake place with a very mode¬ 
rate velocitv (»f rotation, unless tlu* sides were rai.sed to an iii- 
convenidil height; but the lid by obstructing the elevation at 
tlu* sidt s of the cup, w ill diminish the dejiression in Ihcniidillc, 
and < <fnst*(juentlv the dt'pression ol spirits iti the tube ; on this 
account, a < a\ity is formed in the block immediately above the 
level LL, where the mercury stands when the cup is at rest; 
and thus a receptacle i.H given to the fluid, which would other¬ 
wise disturb the centrifugal force, and impair the sensibility of 
the instrument. 

It will be observed, that the lower orilice of the tube i» 
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turned upwards. By this means, after the tube has been filled 
with spirits by suction, and its ujpper orifice stopped with Uie 
finger, it may easily be conveyed to the cup, and immersed in 
the quicksilver, -without any danger of the spirits escaping; a 
circumstance which it would otlierwise be extremely diUicult to 
prevent, since no part (»f the tube can be made capillary, con¬ 
sistently with that free passage to the fluids, which is essentially 
necessary to the operation of the instrument. 

Wo have next to attend to the method of putting the Tacho¬ 
meter in motion, whenever wc wish to examine the velocity of 
the machine. The pulley F. " hieh is continually whirling during 
the motion of the juachine, has no connexion whatever with the 
cup, s(» long as tin lever Qil is left to itself. But when this 
le^eris raised, tin- hollow cone T, chilli is attached to the 
pulley, and vhuls along \\ith it, is alst» raised, and embracing 
a soliil roue on llie spindle of the <aip, communicates the rota¬ 
tion by fricti(.it. \\ lim our obser\ation is made, we have only 
to allow the li-vor to drop by it.-, own weight, and the two cones 
will be disen^.iged, and the cu[) n inain at rest. 

The leser is (annu'eted by a xt-rtical rod, to another 
lever S, Inn tug at the t'xtrmnify S, a\al\e, which, when the 
lever QR is r.nsed, and the Tai hoiiu'ter is in motion, is lifted 
up from the top of the tub*', so as to admit the external air upon 
the tlepres-,i(iii of the spirits ; on the otlier hand, when tfie lever 
QR lulls, ainl the ( up is at rest, the Naive at S ehises the tube, 
and prevents the spirits from heing wasted in evaporation. 

It is lastiv to he remarked, that holh tiie seusihility and 
the range of the iiistruimml may b(> intiuilely increast d ; for, 
on tin* one hand, by enlarging the proportion between the 
diameters of the wide and narrow parts of the tube, we 
enlargt*, in u much higher proportion, the extent of scale 
corresponding to any given variation of velocity ; and on the 
other hand, by deepening the cup, sf» as to admit, when it is 
at rest, a greater height of mercury above the lower end of 
the tube, we lengthen the column of spirits which the mercury 
can support, and con.sequeiitly enlarge the velocity, vvliieh, 
with any given sensibility of the iiustrument, is retpiisite to 
depress the spirits to the bottom of the scale. Heine the 
Tachometer is capable of being employed in very delicate 
philosophical experiments, more especially as a scale might 
be applied to it, indicating equal increments of velocity. But 
in the jiresent account, it is merely intended to state how it 
may be adapted to detect in machinery every dc\iatiou from the 
most advantageous movement. 
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New Method of working Chains^ to answer the purposes 
of Ropes, and Description of a Crane to which it has 
been applied. 

The common iron chain, formed of oval links, from ils 
simplicit}' of form, and facility of manufacture, has been in 
use from the earliest ages ; and that it did not answer every 
purpose of a hempen rope, in working over jmlleys, was not 
owing to its peculiar form, but from an error in its appli¬ 
cation. Every chain of this nature has a twist in itself, 
arising from a depression given by the hammer, to each link 
in the welding ;* and this circumstance, so trilling in appear¬ 
ance, is not so in its effects, and it has in <-onse<jucnce a 
perpetual tendency (e\en when reefed straight in pulhns, and 
on the barrels of crimes) to assume a spiral form, which a 
plain cylindrical barrel, and the common pulleys with semi¬ 
circular grooves, are not in the least caleiilated to prevent. 
Hence the alternate links of the chain, in coiling round a 
barrel, or working <tver pulleys, form obtuse angles in assum¬ 
ing the spiral form, bearing upon the lower parts of the 
circumferences, mnl forming as it were two Iev*Ts, which 
wrench op€*n and crush each other in prt»porlion to the w «:‘ight 
suspended^ as well as j>reveut tlnr freedom of motion in the 
links themselves, and Iherehy load the frame with additional 
friction. 

A still greater obstruction to the uniformity of a chain’s 
motion, in the ordinary method of n.sing it, is the tendency 
which it has to make a doable coil as it approat hes the middle 
of the barrel, and crosses its centre and that ot the pulleys at 
right angles, by means of which the chain is frequently broken 
by the sudden jerk < aused by the upper coil slipping olf the 
undermost. 

It is to these causes, that all the accidents which occur to 
workmen and machinery, from 'the failure of chains, may be 
attributed, (bad iron excepted,) and which form the sole objec¬ 
tion to their liecoming a general substitute for ropes. 

As a preventive to these evils, the Author of the prc'seiit 
pap^, had grooves cast in iron pulleys, of sufficient dimen- 


• twist BBsy bp seen, by boIdiuE a plcc« of the cbaUi by ooc cimJ, .vnd 
vritwiog the links edgeways as it bangs down. 
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sions to receive the lower circumferences of the links of the chain, 
which work vertically ; those which work horizontally, and form 
what may be called Uie gudgeon part of the chain, bearing upon 
each side of the grooves. 

'Barrels of cast iron were also provided, with spiral 
grooves of the same dimensions, at such a distance from each 
other as to admit the chain to bed, without the danger of a 
double coil; by the.se means the links were retained at right 
angles with each other, the only position for free and uniform 
motion. 

The links of the chain.s nrc made as short a.s possible, for 
the jjurpnse of iiKTCJising their flexibility, and they are neefed 
perfet tlv free from twist, in the pulleys, and on the barrels, for 
the .<.ime reason. 

M'ljen ap{)lied in block.s, the grooves in the pulleys pre- 
\ent the dilfeti'nt falls of the chain from coming in contact, 
and rentier plates between them (as in the couunon way) totally 
nnn<‘ccssar\ ; the pulleys are in consequence brought closer 
fog«'fh(*r, the angle of the fall from block to block consider¬ 
ably diminished, and the friction against the plates entirely 
axudeil. Brass guard.s, with grooves opposite to those in the 
pulle\.s, are riveted to the blocks, to prevent the chain getting 
(tut of its birth from any accidental circumstance. This 
method of working chains was first put in practice at the iron- 
woiks of W. and B. BoUfield, near Shiffnal; and emploved 
in the working of cranes capable of purchasing from ten to 
fifteen tons ; in the working of the governor balls of steam- 
engines constructed by Bolton and Watt, and in the raising of 
coal and ore from the mines, for whieh purposes ropes had 
bet'll before solely used. The chains, in all cases, have per¬ 
formed witli the utmost safety, uniformity, and flexibility; 
so much so, that the prejudices of the workmen against them 
arc t atirely done away, and the heaviest articles are hoisted with 
more ease, and as great confidence of safety as with the best 
hempen ropes. 

The same method is applicable, at a trifling expence, to all 
machines at present worked by ropes, or by chains in the usual 
way ; and all the common chains now in use, may be applied to 
it with e(|ual facility. 

With a view of ascertaining the relative flexibility of ropes 
and chains, an iron pulley, thirty-one and a half inches in dia¬ 
meter, was wedged on the spindle of the pinion of a crane 
an.swcring to this description. 
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Barrel, 90 inches diameter ; 

Wheel, 04 teeth; 

Pinion, 8 do.; 

Top block, with three pulU'vs of 12 inches diameter; 
Bottom block, with two dt>. ^ do. 


To the large pulley was attached a small rope, for the pur- 
|>ose of suspending the weights in the hoisting of the different 
oads, and the results were as follow' :—^ 


The C'rajn’ v» as toaiii'ii 
w ilh 

7'ch»V to lioi.'t 
tin- Imds, Mhfii 
itolitl with the 
( bail) lit groos- 
v<i i'liUi \ •).* 

Took to hoist 
the luads, SI ht-ii 
n'tl'i'd ssith a 
halt - ssint), tai¬ 
led strand-iaiil 
i iiirbt'.* in 

1.1 1 i;ii)trri net.. 

Took to hoist 
thr* loads, ssbrsi 
reofi'd ssith the 
('bam proini'- 

ClIOlIsls .IlJlll till' 

eoiniiioi) S'as 

Fir*'! . . 

lbs, 

2<KlO 

10- 

(:;l 

lb'. 

Ih'. 

H) 

St'cond . 

KHK) 

32 

:>!) 

41 

Third . 

.')00 

17 

21 

22 

Total . 

3,rAK) 

112 

lJU 

143 


The flexibility is inversely us these luoiuenta, and proves the 
superiority of chains; for, on the average of the trials, with 
the chain in tlie grooves. 


One pound raised.81.25lbs. 

With a half-worn, strand-laid, tarred rope, three 

inches and a half in circumference.2(1.11 

And with the chain in the usual way, only *. . . . 24.47 

Contrary to the general opinion, it also appears that chains 
are safer than ropes; for it is an established axiom, that those 


* All tbc experimentt were made with the same grooved pulleys. 
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GUpim om working chaino with the vertical Unk m a groove. 


bodies whose fibres are most in the direction of the strain, are 
the least liable to be pulled asunder, and in our examination 
of tlie properties of a rope, we find that the strands cross the 
direction of the strain in undulated lines, and consequently 
prevent its uniform action tlieroon. A rope is subject to this 
inconvenience, even when stretched in a direct line, but more 
particularly so when bent over a pulley, as in that position the 
upper section movingf through a greater space than the under 
one, is acted upon by the whole strain j and hence the frequent 
breaking of ropes in bending over pulleys, from the dtjuble 
strain overloading the strands of which the upper section is 
formed. 

The links of a chain are subject to the transverse strain, 
where they move in contact; but as such strain is in propor¬ 
tion to the length of the bearing, it must be very trifling. All 
the links having axles of their own, the chain moves simulta¬ 
neously with Lite strain, and both are in consequence retained in 
continual equilibria. A chain in groov es will therefore sustain as 
great a weight when bent over a pulley, as it will in a direct line, 
and conse<|u<'ntly is safer than a rope. 

A safe, unilorni, an<l flexible metlnal of applying chains in 
the working «»f machinery, has iong been a desideratum in the 
arts ; tor they are but little alfected by exposure to the weather, 
or the heat of manufactories, whilst either produces the speedy 
destruction of ropes. 

'Die disco\ory is of additional importance, as it substitutes 
adorable article for a vcr\ pori.shabIe one, and gives employ¬ 
ment to our (»wn manufactories at the expense of foreign im¬ 
portations. The durability is at least six to one in favour of 
chains. 

Though the subjoined description of a crane, is chiefly 
intended to convey a proper idea of the new method of work¬ 
ing ehains, yet it will be found to possess several other advan¬ 
tages in point of construction, which are entirely new, and cal¬ 
culated to increase the safety and durability, as well as to lessen 
the expense, of that useful machine. 

On reviewing the principles of a crane, we find that the 
gudgeons are the points of resistance to the machine and its load, 
and consequently the effect of the tranverse strain upon the per¬ 
pendicular, will be in proportion to the distance of tlio mortise 
for the jib from tlie upper one; and that of the oblique strain, in 
proportion to the distance of the mortise for the diagonal stay, 
from the lower one. 
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GUpi»’$ crane, fa wkick tkf mav made learkmtt ekmat k*a tten a]>fdUJ. 


Notvitlistandiog these circnmstances are so evident, they 
are aeldom attended to; for in general a large and expensive 
piece of oak, suflicient of itself to make a crane of double the 
purchase, forms the perpendicular; tiiejib is mortised into it» 
at eighteen or twenty inches from the top, to make room for 
the godgeon, os is the diagonal stay, at five or six feet from 
the bottom, to allow a birili below for the barrel. Thus the 
effect of the transverse and oblique strains of the jib and 
diagonal stay upon the perpcudicuiar, is increased by their 
distances from-the gudgeons, or points of resistance, and tiu! 
perpendicular itself considerably weakened by mortises made 
where the greatest strength is required. Hence the frequent 
failure of cranes, of the common construction, by the breaking 
of the perpendiculars in the mortises. 

It appears, however, that the various parts of a crane formed 
of woofl, cannot be connected together in any other way than bv 
mortising; and as this method con.sidcrabh diminishes thcstreiigtii 
of the timber, it is belter to depend on cast-iron iuorti.se-piece.s. 

The perpendicular of the crane to which the new mode of 
working chains ha.s been applied, is formed of tao oak plunks, 
each eighteen inches wide, four thick, and sixteen feet lung ; 
these, at the top and boltmu, arc let inl«> tasl-iron mortise- 

C ieces, which retain the planks ten inches asunder. The 
arrel for the chain works between them. The piece at the 
top contains in the middle a do\e-taibMl mortise, int<i which a 
stock for the jib is Itxed ; for greater sccuriU, tui irtui Ixdt 
goes through the whole; tlie stock projects two feet from the 
mortise, and a plank eighteen inches deep, and four thick, is 
bolted to each side of it to form tlie jib, the interstice between 
the planks forming a birth for the top block to slide in. The 
diagonal stay is of the same dimensions, formed in’a similar 
manner, and connected to the perpendicular, by being let into 
the lower mortise-piece. 

In this mode of construction, scarcely any part of the timber 
is cut away ; and the strength of the materials, so far from being 
diminished, is augmented by the cast-iron mortise-pieces; the 
jib is brought much closer to the upper gudgeon, and the centre 
fines of the perpendicular and the diagonal stay crossing bach 
other at the top of the lower one, places the whole strain os 
nearly as possible in a line with the gudgeons. The bqsitiess 
of the perpendicular becomes, in consequence, little more than 
that 01 a mere prop, and consequently requires no greater 
strength of materials than the diagonal stay. 
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crme ami n^wimtU of working chttin/i. 


The toj) block in made of caiit-iron, and ban a groove three 
inches deep on each side, for the purpose of embracing the 
planks which form the jib. 

To prevent the inconvenience of the dirt of the floor 
getting into the brass of the lower gudgeon, and thereby 
obstructing the revolution of the crane, those parts are the re¬ 
verse of the comiuon way,—the gudgeon being lixcd in the 
floor, and the socket part w hich embraces it is cast in the bot¬ 
tom of the inorlise-piecc, as is also a channel to convey ojl to 
the gudgeon. 

Fig. 1, plate IX, r€;presents the crane witli all its parts com¬ 
plete, ready lor work. 

AB, tlie ptTpendicular, formed of two oaken planki;, eiuh 
eighteen inches wide, four thick, and sixteen feet long, let 
ca:>t-iron mortice pieces, CD. 

KE, the biu It I for the chuiu which works between the two 
jihinks of the perfiendicular. 

F, the top piece, containing in tlie middle a dove-tailed 
mortise, into whieh II, a stikk for the jib, is tixed ; an iron 
Inih goes tl I rough the whole for greater sccuritu 'i'he i»to« k 
jjrojecls two }«td from the mortise, and two planks, IK, 
eighteen inche^ ddep, and tour tliiek, are bolted (me on each 
Mtie ol it, to form the jib. tlie interstices between these planks 
forming a birth or space for the top block \j to slide in. I'lds 
blo( k is made ol cast-iron, ajul lias a groove three inches deep 
on each side. 

M, the diugonul slay, is of the same dimensions as the jib, 
formed iu a similar laiuiuer, and cfiunected to llie perpendicidar, 
1 y being let into the lower mortise-piece D. 

N, the handle or winch, turns a small pinion I), fi\ed on 

same avis; this pinion works in the teeth of the wheel P, 

moving on the same axle as the barrel E, on which the 
thain 11 lies in the spiral groo\cs. 

S, the block and hook by which goods are raised. 

Fig. 2, is a side \iew of the handle N, the pinion O. tlic 
toothiHl wheel, and the barrel E placed between the two 
u])rights AB. 

Fig. 3, shows, upon an t»darged scale, part of the barrel E, 
and some of the chain lying in its proper jmsition in oue of the 
spiral grooves or channels : it is to bo noted that the low er edge 
ot one link lies in the groove, and the next link upon the surface 
of Uiebjurrel, and that by this means the chain is prevented from 
twisthig, in winding upon the bwrr<J. 

4. vojii. I. K 
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Fig. 4» Aim* a section of part of tlio barrel £* in order to 
point nst eloariy^ maniier in which one litik lies within it, the 
other linh hetog on its outside; ft is oooatrasted by fig. 5, the 
oht mh^KMl W woriung the chains. 

Jkfter an ample trial of the method of working chains as 
above describea, its utility hat bemi fully conmmed; but 
exponUmce suggested to the InvmtlMr of the plan, an intprove- 
mmit which renders nothing more to be whdied as a substitute 
ftar the expmisive article of rcmet. A small degree of bright- 
ness was observed upon those unks which worked verticallv ; 
this bj^hfn^ evidentiv caused by the angle in which the 
other sneaked from block to block, producing side friction in the 
grooves of the pnlleys. A concave rim on each side, to 
embrace Uie linas which worked flat, and thereby prevent 


those whidh work^ vertically from coming into contact with 
the mdmi of the grooves, was therefore thought of. This last 
contriyaace of providing a bed for both sorts of links, will be 
fipi% flMerstood by fig. 0, esp^ally when it is compared with 
4lg. A The importance of this further idll|»rovement will easily 
be appreciated, 1^ comparing the following table with the one 
already given, llie experiments in both cases were tried with 

the mme crane: 

W' 



’'fin Jlwl on the average of the trials, one pound raised 
jiouads, aod consequently, this crane works 7.08 per cent, 
more tnglMy with a chain reefed in the imprtnmi grooved 
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GUpiM*i pi^iwed iie<k«d cotda, ore, Ifc. from w^ntUk'' 


S allf^s #ip with the original ones; 28.87 per nent more 
exibly i^th a half*wom, strand-laid, tarred ro|»e, ^ of 
three and a Iwitfiiiohe# in^mrcamferoK^ 37^1 per cent 
more flexibly wan with tbe same chain used promiscndaBly, as 
in tbe conum^ way. 


Improvement of i/io Machinery for raising Coeit, Ort^ 
or other articles from Mines, 

This invention consists in the application of the mode of 
fforking chains detailed in the preceding paper, aloRg with a 
rectified form of Uie barrel for the reception of a considerable 
length of chain. It is by tbe same ingenious person as the last 
invention, and is undoubtedly susceptible of adaptation to a 
variety of important*macliinery, as well as to tbe valuable pur¬ 
pose which forms the leading object before us. 

Tbe machines in general use for using coal and ore from 
the mines, are (from the increased expense of horse-labour) 
worked by a steam-engine, attached to a crank of twenty-one 
inches radius, wedged on a shaft along with a fly-wheel, eleven 
or twelve feet in diameter, and pinion-wheel of eleven teeth, 
which latter works in another of sixty-four teeth, on the shaft 
of which is a plain cylindrical barrel, from four to six feet 
diameter, and nine or ten feet long; some have barrels formed 
of frustums of cones, (whose perimeters are in tbe proportion 
of about five to four,) united at their bases, and of various dia¬ 
meters ; the axes of both kinds are placed al right angles with 
the centre line of the pit, and at each end a rope of six inches 
in circumference is made fast by a staple, which ropes work 
(in contrary directions at the same time) over ^o pulleys, 

{ ilaced in frame parallel to eacji other, and at an equal mstance 
irom the centre of tbe pit; to the ends of these ropes tbe 
baskets of coal and ore to be raised are hook^. The simpli¬ 
city of their general atruciure is such as, perl^ps, not to jidmit 
of any considerable improvement; but the ftorms of the barreb 
are lery defective. ^ 

On patting one of these machines in motion, each roj^e 
forms a triangle; lines from the pulley to tbe first and last coil, 
and tbe surface of the barrel, forming its three sides. Upon 
tbe cylindrical barrel, the load always tends, from gravitation. 
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(Fii/itn’t improved method nf raioing eodtSf ore, tee. from minea. 


Let a =: the weight of the basket of coal, and 6 == that of 
the descending part of the chain; then, on the cylindrical barrel, 
when the former is booked to the end of the latter, and eased 
tVoni the bottom of the pit, (the opposite chain being bent on the 
barrel,) rt + 6 r= the countcjrpoiso required at 24 inches radius; 
and when it is wound up to the top, (the descending part of tii« 
opposite chain iianging down the pit,) a —fertile counterpoise 
required at the same radius. 

On tile liarrel formed of frustums of right cones, when 
the load is eased from the bottom of the [lit, it and the chain 
are suspended from one of the smaller peniineters, (the opposite 
chain being lient on the Larnd,) 'f + ^ = the coiwiterpoise 
nopiircd at il2 indies radius; and vihen it is wound to the top 
of tin* pit. it is suspended trom the larger perimeter of one 
jVustiim, whilst the descending part of the opposite chain is 
hanging down the pit from the smaller perimeter of the other, 
and in that position a —* = the counterpoise required at the 
s;uiu‘ radius. 

Consequently, by supposing a, the weight of the basket of 
roal, to he KH) pounds, and b, the weight of the descending 
part of the duiin, 4tMt pounds, we have the counterpoise 
reijuired upon the cylitulrical barrel, at 24 inches radios, 12(K) 
pfMind*.’, wlien the basket of coal i.s at the bottom of the pit, 
and 4(K) pounds when it is at the top; but upon the barrel 
Inrmed of fnistum.s of right cones, the counterpoise required 
at inches radius is t»(Ml pounds in each position. And as 
tlif' CDiinterfioise required is in an inverse proportion to the 
h ngili of the nidiiis at which it is applied, we have 24 : 32 ; : 

: H(K) pound.s, the counterpoise required n}>oii the barrel 
formed of Irustums of right cones, at 24 inches radius. 
Again, as the descending part of a chain -f a basket of coal of 
double its weight, unbending out of equidistant grooves 
from the base ot a frustum ef a right cone, towards its smaller 
perimeter, balances, in every revolution of the barrel, a chain 
of equal weight + a basket of coal, of double its weight, bending 
info equidistant grooves from the smaller perimeter of a simitar 
SVustum towards its base, the counterpoise required must be 
iMjiial in all parts of the descent. 

Hence, by making the weight of tlie basket of coal to that 
of the chain, and the perimeters of the frustums of cones, which 
form the barrel, to each other, in tlie proportion of two to one, 
a nmximvm is obtained, by whirh a barrel of this description 
requires one-third less momentum (and consequently one-third 
less expense) in uork it than a cylindrical one. . 



78 COMPEHOIUM OF PEACTiOAL INVENTIONS. 


GUftim't mfrovHl mHkml ^ muiiMr oMtl»y 

..' ' . . —.■. 

The barrels are made by nailing two to three inch planks 
upon wooden or iron curves as in the common way, and after¬ 
wards folded spirally, with wroaght-iron tire, so as to leave a 
vaeaney of abrathalfaii inch betwemi each fold, for the lower 
part of the ellipsis of those links of the chain which work ver¬ 
tically to move in, and keep the coils at an equal distance from 
eaoh other. 

The wrought-iron tire is of two kinds, the one for conical, 
and the other for cylindrical barrels ; the cross section of tlie 
former is nearly a parallelogram, one inch and a quarter by 
^tbs of an inch, out of the upper part of which about one- 
fourth of an ellipsis is taken, to form a horizontal bearing fur 
those links of the chain which lie flat upon the tire: the cross 
section of the latter is a rectangle, one inch and a quarter by 
half an ibch. Both are rolled into their proper form, and boles 
of a quarter of an inch diameter punched therein, at a foot from 
each other, for the purpose of nailing them to the planking of 
the barrels. 

AJthongh the method of working chains in grooves had 
been in use three years and a half at the time this paper was 
drawn np, (1807,) and T. W. and B. Bottfleld had nearly three 
tboasand feet in daily motion at tlieir manufactory, yet not a 
single link had broken, or the least accident ocenrred therefrom. 
The wear was so trifling, that it appeared the chains wonld 
sooner fail from oxidation than attrition, for although the 
machines for raising coal and ore from the mines are in use 
twelve hours in the day, the brown oxide of iron formed upon 
the links by exposure to the atmosphere, is seldom disturbed' 
by the motion of the chain. It is probable, therefore, that, 
in this manner of working, chains will last at least fif^n 
yeara ; but to be certain, it is taken at twelve in the subjoined 
comparative statements, which show that the expense of chains 
as cordage is not a fourteenth part of that of hempen rtmes. 
And in this statement, the superiority of chains is so far irom 
being over-rated, that there is every probability the expense 
of them will be less than the twenty-fourth part of that of 
bcniroen ropes. 

The method of folding wooden barrels with wrought-iron tire, 
does away the necessity of cast-iron ones, and may be applied to 
every wooden barrel now in use at a small expense, as may be 
seoEliy esUmate which is subjoined. 
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STATEMBNT OF THB BXPBN8E OP TARRBD ROPES FOR A 
MACHINE FOR RAISING COAL AND ORB FROM A PIT 
EIGHTY YARDS DBBP, FOR THR6B YEARS AND FOUR 
MONTHS. 

Ten ropes, each 110 yards long, 6 inches in 
circnmference, and dibs, per yard, 5500lbs. 
at 8d per lb.. . . . . £183 6» Sd 

Deduct 10 womnout rop^, 2750 lbs. at Id. per lb. . 11 9 2 


Expense of ropes for 3 years and 4 months £171 17 6 


EXPENSE OP CHAINS FOR THE SAME MACHINE, AND FOB 

THB SAME TIME. 

Two chains, each ll‘» yards long, formed of |th 
inch iron, 28 links to the yard, and weighing 
5 lbs. per ^ard, 1100 lbs. at Od per lb. . . . £27 10s Oif 
yards of wrooght-iron tire, with the holes 
punched therein, weighing 7 lbs. per yard, at 


Is 6d per yard.18 10 0 

540 nails for the tire, 27 lbs. at 6d per lb.0 13 6 

Workmanship, nailing the tire on the barrel, 180 

yards, at 2|^d per yard.1 17 6 


£43 U 0 


The above chains, at the end of the three years and four 
months, did not appear to be oncs-fourth worn. 

Plate X, represents the machine to which the rectified 
barrels, and new mode of working chains, has been applied. 

Fig. 1, a, a crank to which me connecting-rod is nxedi to 
attach the machine to the steam-engine which works it. 

5, a wheel of 13 teeth, wedged upon the sanm shaft with 
the crank, and which woHts into the wheel df. 

c, a fiy-wheel eleven feet in diameter, wedged upon the 
same shaft as the wheel b. 

d, a wheel of 64 teefh, wedged upon the same diaft as the 
barrel, and into which the wheel 6 works. 

s, a wooden barrd, formed of two fmstams of cones 
united base to base, and folded spirally with wrooght-iron tire. 
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imprweii wutAn/ii nf ruising minrs. 

■ .. 

vhich keeps the links of the chains at right angles « n ii 
other, and with the grooxes in the pulleys. 

/ /, the reeling post and its lever, lor tUsenga^ing tli<' 
barrel from the steam-engine, when the nitMi are to he lei down 
into the pit by means of the break. 

,? g ijy ’A break wheel, break and K'v(m-, for reguKiting (he 
velocity of the barrel when disengagt d troin the st(Mm-r'Mgine, 
and in the act of lowering the miners into the pjl. 
h h, the fnune on which the nuu hine creeled. 

Fig. 2, i i, tlie pit frame, for suj^poi tun; the jmltexs. 
k, the pit reprcisented by a cii-cle, jcut ol winch sliown 
open, and part by dotted lint's. 

//, tw<» grooved pullex.s. o\er wlin ii l!ie < ii iiiis. e\!en eu .i 
considoral>l(* lenglii from tie- bane! e. ik ai paralh I iiie 

tfi, ti)e carriage (caUetl a larking a Slir,,pslijj«•) on vhu h ih • 
coal and ore arc lainled lioin the l iiiiin at the pll htaii, ifie\iiu 
on four Miiall iron wheels. 

n n, ha.skets in which the t oal and ore are raned liom 
the pit.s. 

o, the hook wliieli go(\', iutu the sUeile of the ha-ket to draw 
it forward when lowering cm to the l.u king. 

After the basket i> lowertMi, the t.uking i> drawn forward 
by two girls to tin? edge’d the fianie, whii h laid ie\el vxjth 
the ground on its ont.sidr*. and ne<»r to whi< h the co.d and ore 
are loaded into waggons, and aitei wanl.s liiawn epun iron mil- 
wax s to the furnaces, lorge.>, vS;c. 

Fig. 11, a section of a jiart oi the barrel and lire, ^i^ownIg 
the manner in xvldeh the link;. oJ the t liain be on it, on a x .lU- 
of 3 inches to tlie foot. 

Fig. 4, a section of tiie puiiex, with a link of the chain 
lying in it. 

In a large machine, the barrel is li.ved 24 or 2o xards from 
the pit. 

Great and obvious a.s are the advantages, and particulurlx the 
security, derived from tiie u.se of ebains, in the inaiim r above 
described, the colliers, imnn^rsed in ignorance, and unwilling to 
admit that any tiling was good which tlu'x hud not seen practised 
from their youth, required ropes exeu lor one of them at a time, 
to let them down into the pit in the morning, and draxv them up 
at night, though all the other work of lioisting tlirough tin- 
day was securely performed by chains; but it xvas very ap()arent 
bow perversely they were biassed by prejudice, as, to attend 
anv kind of diverson, they hesitated not to be drawn up by the 
chain two or three together. 
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VmtAsfrnMltgjM-iai paint*, not liable to bliHter. 


Preparation of cheap and durable Paints with 

Fish Oil. 

The art of renderiug fish-oil a proper vehicle for paints, is 
but little known, ihoogh a few individuals have derived from 
the knowledge of it considerable emolument artd credit; for 
fish-oil paints, when proj)eriy managed, are not only cheaper 
tlian any other kind of oil paints, but equal to any in beauty, 
not subject to blister or peel otf by the sun, and remarkable 
for durability. The following statement will show the ad>an- 
tages, in point of expense, attending the process now e. i.,. 
proposed : 


COST OF REFIMNC ONE TUN OF COD, WHALE, OR SE4L (HE. 


One tun of tish-itil, or 2.V2 gallons.. €5)(> U.v Od 

galhms <»f \incgar, at XJs per gallon.4 0 

12 lbs. litharge, at .3d per lb.t) .3 0 

12 lbs. whit»' topjjcras, at (id do. . . ;.0 (> 0 

12 gallnos of linseed oil, at 4s (id per gallon .... 2 14 0 

2 gallons of spirits of turpentine, at bs do.t) l(i 0 


£4S 5 0 


252 gallons of fi>h-oil, 

12 do. linseetl oil, 

2 do. spirits ol turpentine, 

82 do. vinegar. 

2J18 gals, being worth Is (id per gal. will produce £67 l.v OJ 

Deduel the expense.43 .5 0 

Profit £23 16 0 


TO PREPARE FISII-OIL. 

Into a cask which wdll contain about forty gallons, put 
thirty-two gallons of good common vinegar; add to this twelve 
pounds of litharge, and twelve pounds of white copperas in 
powder ; bung up the vessel, and shake and roll it well twoie 
4. VOL. I. L 
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a day for a week ; when it will be fit to pat into a tun of whale, 
cod, or seal oil; (but tlie Soutliern whale-oil is to be preferred, 
on account of its good colour, and little or no smell;) shake 
smd mix all together, when it may settle until the next day; 
then pour ofl'tlie clear part, which will be about sev^-eightlis 
of the whole. To this clear part add twelve gallons of linseed- 
oil, and two gallons of spirits of turpentine ; shake them well 
together, and after the whole has settled two or three days, it 
will be fit to grind white lead and all fine colours in; and, 
when ground, the paint cannot he distinguished from those 
ground in linseed-oil, unless by tlic superiority of its colour. 

If the oil is wanted only for coarse purposes, the linseed-oil 
and spirits of turjjcntine may be added at tl»c same time that 
the prepared vinegar is put in ; and, after being well siiaken up, 
it is fit for immediate use without being sufi’ered to settle. 

The vinegar is to dissohe the litharge, and tlu* copperas ac¬ 
celerates the dissolution, and strengthens the drying ijnality. 

The residue, or bottom, when settled, by the addition ol lialf 
its quantity of fresh liine-itvaler, forms an e\< ellent oil for 
mixing with all the coarse paints for preserving outside work. 
When prepared with lime-water, it will be hereafter, in this 
paper, called incorporaied oil. 

Note. All colours ground in the above oil, and used for 
inside work, must be tliiuned with linseed-oil and spirits of tur¬ 
pentine. 


PREPARATION AND EXPENSE OK VARIOUS IMPENKTRAKLE 

PAINTS. 

SUBDUED GREEN. 


Fresh lime-water, f> gallons . Os iki 

Road dirt, finely sifted, 112 lbs.0 1 0 

Whiting, 112 lbs. 0 2 4 

Blue black, 10 lbs. 0 2 « 

Wet blue, 20 lbs. 0 10 0 

Residue of the oil, 3 gallons.0 (> 0 

Yellow ochre in powder, 24 lbs.0 2 0 


£14 1 
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VamArrman’t ftah-oil painta, not tiahle to bliater. 


This composition will weigh 368 pounds, and the cost of it 
will therefore not be one penny per pound. To render it fit for 
use, to every eight pounds, add one quart of the incorporated 
oil, and one quart of linseed-oil, and it will be found a paint 
with every retjuisite quality, both of beauty, durability, and 
cheapness ; and in this prepared state, the cost of it does 
not exceed 2|d per lb. whereas the coal tar of the same colour 
is sixpence. 

In preparing this subdued green, first pour the six gallons 
of lime-water into a large tub, then throw in 112 pounds of 
whiting ; stir it round well; let it settle for about half an hour, 
and stir it again. Now pul in 112 jmunds <»f road dirt, mix 
it well, then add the blue black, after which the yellow, 
ochre, ami when all is tolerably blended, take it out of the 
tub, ami put it on a large board or j)lalforin, and with a 
laboiirt'i’s shovel, mix and work it about after the manner in 
\\lnt li mortar is prepared. Now add the wet blue, which 
must be previously ground in the incorporated oil (as it will 
not grind or mix with any other oil.) When this is added to 
the mas.s, begin to thin the wludo with the incorporated oil, in 
llu‘ proportion ol one (juart to every eight pounds, and then the 
!in>i‘ed-oil in the same proportion, and it is ready to be put 
into casks for use. 


LEAD COLOUR. 


Whiting, 112 lb.s.£0 2s 4<l 

Blue black, 5 ll)s.0 1 3 

iioad groiuid in oil, 28 lbs.0 14 0 

Boad dirt, 56 Ihs.0 0 6 

Idme-water, 5 gallons.0 0 G 

llcsiduc of the oil, 2| gallons.0 5 0 


£1 3 7 


'rhe weight of thi.s composition will bo 256 pounds. 
Wluui two gallons of the incorporated oil, and two gallons 
of linse.ed-oil, have been added to it, to thin it fur use, it 
will not exceed ^,i(d per {)ouud. 

The lime-water, whiting, road dirt, and blue black, mii.st be 
first mixed together, then add the ground lead, first blending 
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it with two gallons and a half of the prepared fish>oil, after 
which, thin the whole with the two gallons of linseed-oil and 
two gfdloDS of incorporated oil, and it will be fit for use. For 
garden-doors, and ouer work liable to be in constant use, a 
uttle spirits of turpentine may be added to the paint with ad¬ 
vantage, when.it is laid on. 


BRIGHT GREEN. 

112 lbs. yellow ochre, in powder, at 2d per lb. . . £0 18* 

108 do. road dust.0 1 

112 do. wet blue, at 6d. per lb.2 10 

10 do. blue black, at 3d per lb.0 2 

6 gallons of lime-water.0 0 

4 do. fish-oil, prepared.0 12 

7| do. incorporated oil.0 15 

71 do. linseed-oil, at 4s Gd per gallon.1 13 

502 lbs. weight. 0 


8d 

8 

0 

6 

6 

0 

0 

9 


This bright green does not exceed 3id per pound, when ready 
for laying on, and yet is equal in quality to any green, which, 
in the common mode of preparing the colour, can be afforded 
for Is 6d per pound. 

After painting, the colour left in the pot may be covered 
with water to prevent it from skinning; and the brushes, us 
usual, should be cleaned with the painting knife, and kept under 

A still brighter green may be formed by omitting the blue 
black; a lighter green may be made by the addition of ten 
pounds of ground white lead ; and by varying the proportions 
of the blue and the yellow, various shades of green will of 

course be obtained. . , , • 

Observe, that the wet blue must be ground with the incor¬ 
porated oil, previous to its being mixed with the other ingre¬ 
dients. 
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VamhermoM** Jtsh^ paintt, not liabU to bH$ter. 


STONB COLOUR. 


4 gallons of lime-water.. £0 Os 4d 

112 lbs. whiting.0 2 4 

28 do. ground white lead, at (id per lb.0 14 0 

56 do. road dust.0 0 6 

2 gallons prepared hsli-oil.0 6 0 

3^ do. incorporated oil ..0 7 0 

d| do: linseed-oil. 0 15 9 


293 lbs. weight. £2 5 11 


The above stone-colour, (it for use, is not 2d per pound. 

BROWN RED. 


8 gallons lime-water.£0 Oj 

112 lbs. Spanish brown.I 0 0 

224 do. road dust.0 2 0 

4 gallons of fish-oil.0 12 0 

4 do. incorporated oil . . ..^ . 0 8 0 

4 do. linseed-oil.0 18 0 


501 lbs. weight. £3 0 8 


This composition forms an excellent brown red, at the rate 
of not quite 1^ per pound. The Spanish brown must be in 
powder. 

A good chocolate colour is made by the addition ot blue 
black in powder, or lamp black, till th^ effect desired is 
obtained; and a lighter brovm may be formed by adding 
ground lead. By ground lead, is meant white lead ground in 
oil. 

Yellow paint is prepared with yellow ochre in powder, in 
the same proportion as the Spanish browi;i. 

Black is also prepared in the same proportion, using lamp 
black or blue black. 

It appears from experiments, that fine sand will not answer 
.he purposes of road dirt in painting; it is the dry dirt or dust 
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collected in highways much travelled by horses and carriages, 
and afterwards finely sifted, which is the article recommended, 
as possessing the properties required. 

Though various compositions have been adopted, to render 
oil unnecessary, as an ingredient in ornamental and preservative 
coverings for wood, iron. Sec. yet none has been discovered, 
which, for general use, is comparable to those prepared with 
oil, nor does there seem reason to hope that tlie object can be 
accomplished without a large proportion of this vehicle, it is 
therefore particularly desirable to render oil-paints as cheap os 
possible, and the preceding details will have rendered it evident, 
bow well the processes now given, accomplish Uiis end : the 
highest price of any of the paints does not exceed threepence 
farthing per pound, when in a state fit for use, and though va¬ 
riations in the prices of some of the articles may render a revi¬ 
sion of the calculations proper, yet the alleged advantages will 
still remain nearly in tlie ratio stated. 

These fish-oil p^iints have a strong body, and require no 
particular skill in laying on, any common labourer being ade¬ 
quate to the work. 


Method of whitening Linseed Oil, 

Take any quantity of linseed-oil, and to every gallon add 
two ounces of litharge; shake it up every day fur fourteen days, 
then let it settle a day or two; pour off the clear part into 
shallow pans, the same as dripping-pans, first putting half a 
pint of spirits of turpentine to each gallon. Place it in the stm, 
and in three days it will be as white as nut-oil. 

This oil, before it is bleached, and without the turpentine, is 
far su|}erior to the best boiled oil, there being no waste or offen¬ 
sive smell. 


Preparation of White Paint for inside work. 

To one gallon of spirits of turpentine, add two pounds of 
frankincense; let these ingredients simmer over a clear fire 
until the resin is dissolved ; strain the solution, and bottle it 
f«w use. To one gallon of bleached iinseed-oil, prepared as 
in the last article, add one quart of the above, shake the 
mixture well, and bottle it also. Let any quoality of white 
lead be groufld with spirits of turpentine very fine, then add a 
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sofiicieixt portion of this mixture to it» until it is in a suitable 
state to lay on. If in working it grows tliick, it must be 
thinned with spirits of turpentine. 

This paint is a flat or dead white, and though not divested 
of smell at the moment it is used, yet in four hours it will 
become dry, aud all smell will in that time be gone. It is 
remorkaldy constant, retaining its whiteness though exposed to 
all weatiiers. 


Description of a Double PresSyfor packing Goods. 

A front i;levation of this press, which is particularly con> 
\euient for packing goods, is represented by tig. 7, plate IX. 

AA, the frame of the press. 

BB, the large screws, which, in this press, contrary to tlioso 
in common use, at all times remain stationary. 

C, a cylindrical iron bar, extending beyond the sides of the 
press, and having thereon two worms or endless screws. 

KE, the endless screws, which work in two toothed wheels, 
fixed to the nuts ; by turning the winch D, the nuts and bed are 
driven uj) aud down the screws, as may be found necessary. 

F, a stage suspended from the bed, and on which the men 
stand who work tlie press ; such a stage may, if found necessary, 
be fixed at the other cud of the bar, another winch being put 
upon the square shoulder G. 

The bed of the press must be formed of two pieces of strong 
wood, which are held together by screws and nuts, as shown 
vX hhh h. 

One very considerable advantage of this press is, that much 
time is saved by its being a double press; for it will very 
readily be perceived, that when the lower package has been 
sufficiently pressed, as tlie bed or presser is raised, (anotlicr 
package being thereon,) Uie upper package begins to be pressed, 
as the one uuderneatli is relieved, and so ^ternately, during 
the whole operation. 
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which can be fixed at any distance from each other by screws , 
these are set to the wid^i the «tra», to keep it parallel in 
passing through tbeipdlte 1 llid B in between them, 

passing under the knife 4 , end iiMmned part A, fig. ?; 

the end which is jnst Wonffibi if lo flie work-bench. 

uild,:|M -.UPorkman takek' ^Ihe' * 'in8ohhi0^"%' ill' ''haii#er'Pi^^tim''<i 
draWi it back from tim he»ohi tliis pulls the ifri|> tiirsligb be¬ 
tween the rollers, aild#e knife removes sll the lather which 
projects above its edg^S, leading the strap of a perfectly equal 
thickness throughout. This thickiiess is, as above mentioned, 
regulated by the distance the knife-edge is placed above the 
roller D: in catting the strap, the smoothest side is placed 
do w award upon the Tower roller. 

Figures 4 and 6, are elevations of the msa^hine for cutting 
the strap to an equal width thronghout. 

AA, is a brass twur, made hollow for lightness. 

IIB, an iron frmne screwed to it, and supporting a frame D, 
containing a roller E. 

I'be frame D slides op and dowm in the other by a screw 
and out a; but it has a constant tendency towards the bar A, by 
iiieuns of a spring b, which surroands the screw, and counter¬ 
acts the pressure of the nut a. 

F is a piece of brass sliding upon the bar A, and can be fixed 
at any part of it by the screw C. It has a semi-circular gap 
cut in it, to admit the roller E, as shown in fig. 5. 

A small and thin sharp-edged knife y.' is put through the 
end of the bar A, and held in its place by a screw d; this 
knile is placed exactly at the end of the roller.- as seen in 
%.4. 

The strap to be cut, is passed through the opening s, fig. 4, 
and the roller suffered to descend by its nut u. unfil the spring 
presses the roller down upon the strap writh sufiident force to 
keep it steady; tiie piece F is fixed along the bar, at the same 
distance fipom the knife as the Strap|g intefr||ed to be wide, and 
this is iboSrn by the divisions on* the Imr; strap being then 
drawn tiirongb, under the roller, the knife outs kstay < parts 
which mre^ymid its e%e| and rednnes fl» stnm to the pw^f 
breadth. « 
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New qf manttfacturing Mu0es,/or chemical 

ptirposes. 

The tisaal method of maonfacturing chemical maffles, by 
means of wooden moulds, is liable to many inconveniences, 
from which the method now proposed is free; and the new plan 
*uiy therefor© lead to the introduction of improvements in other 
branches of manufacture requiring the use of similar materials. 
Its P^ticular advantages it may bo proper to explain. 

Rrst, By tills new method of moulding muffles, coarser 
and cheaper materials may be list'd than can be employed in the 
common mode; and which also gives them the valuable property 
of resisting a greater degree of heat. 

Secondly, That much time will be saved by this improved 
method of manufacturing them, will be allowed, when the two 
modes are compared. 

Thirdly, The certainty of making them without cracks or 
flaws, and with coarser materials, will appear obvious, when it 
is considered, that by this improved method, they are internally 
moulded instead of externally; by which means the strength of 
the operator may have its full etfect, in firmly compressing the 
oon^osition of tlie mould. 

Whereas, in the old mode, the workman, after having spread 
the oompositiun upon a cloth, guessing at its thickness, bends 
it over the block in the b«5t way he can, and by thus disturbing 
the composition, he must need^s make many cracks and flaws, 
which can be but imperfectly closed in smoothing the surface of 
the mafiHe, whilst upon tiie block ; the evil consequence attend¬ 
ing which is, its being subject to fly or crack when exposed to 
a great heat; and it will also be plainly seen, that in the old 
mode, a great disadvantage is felt by the sides of the muffle, 
whilst in its wet state, hanging from its centre, and which also 
tends to crack it, as there can be nothing applied to assist it in 
this case, but by employing a greater proportion of cohesive 
clay in the composition, which, however, produces little if any 
advantage ; whereas in the mode adopted by the Inventor of the 
new process, this fault is entirely obviated, and the composition, 
by its contraction in drying, assists the extrication of the muffle 
from the mould. 

Fourthly, With respect to simplicity, this new mode will be 
found to possess a very great advantage, for a boy of twelve 
years of age may be taught to make them in a very short time. 





CLA»8 f.—MANUFACTURES AND TRADE. 1&1 

TitrreFa method of maHtufaetming m^fiea. 


The fifth advantage in this improvement, and of equal 
consideration, is the cheapness of the article; the price of 
which has been reduced nearly one-third to the consumer; 
and when the superior quality of them is taken into con¬ 
sideration, it may fairly be said to be full one-half. These 
muffles may be used over again when broken and ground, 
with a much less proportion of cohesive clay than the common 
sort; a circumstance which will prove no inconsiderable advan¬ 
tage ; for it is well known, that when the old muffles or broken 
crucibles can be used without much fresh clay, they are far 
superior to new materials. 

Sixthly, The muffles made in the old way are seldom of 
equal thickness; whereas those made according to the new 
method will be found to possess that necessary quality in per¬ 
fection : for, if a hundred are made from the same mould, they 
will all be of the same thickness. 


DESCRIPTION OF THE MOULDS AND IMPLEMEMTS. 

The first mould for this purpose is a tin one, fig. 1, 
plate XII, which may be made from a piece of tin the size 
of the arch, being bent so as to form such a concavity as may 
best suit the purpose to which it is to be applied; this being 
done, two square pieces of tin, a a, must have an arch cut out 
of them, of such a size tliat the diameter thereof may be about 
three-fourths of an inch less than the diameter of the concave 
piece before stated; these being soldered to each end of the 
first-mentioned piece, will form a stand for the hollow part 
of the mould, and the thickness of the mnffle moulded in this 
will be exactly determined by the edge at each end. A piece 
of hollow tin, b h, may be soldered along the top edge of the 
mould, to form a better resistance to the great pressure 
within. The next part of this mould is a flat piece of tin, 
fig. 2, cut exactly to fit the inside of the mould, the use of 
which is, to form a solid back to the muffles used for chemical 
purposes. 

The second tool for this purpose is a piece of sheet brass, 
fig. 3, about six inches long and one broad, wbicb being bent in 
a semi-circular form, and screwed to a piece of wood extending 
beyond its breadtii about an inch, is used for cutting the small 
air-holes c, fig. 11, in the aforesaid muffles. 

The third is the tool or frame, fig. 4, for preventing the 
contraction of the muffles in drying, which is made of four 
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pieces of (>eecli, about three-quarters of an inch broad, niid 
half au iiicb thick; the length must be adjusted to the mould 
of the muffle; two of these being laid {larallet withiu the 
in^»ide of the mould, and being joined across by the other 
tvu>, the ends of which should extend so far beyond the outer 
edges of the long pieces, that they may rest upon the edges 
of the muffle mould, and thereby prevent its falling into the 
mould. 

The fourth is the tool for spreading the l umposilion into the 
moulds, which is formed of iron or steel, tig. 5, about thirteen 
inches in length, one inch and a half broad, and about one- 
eightli thick ; its face under h being rounded in such a maiiiKT 
that its curve may exactly fit the inner curve of the muftle 
mould, (fig. t», is a section of it;) this should likewise* have a 
point or tongue, cxtejuling from each eml, long enough to he 
bent in the form of a bricklayer’s trowel, and by the wooden 
bandies wliicb must be put (*n, hanging down, it will i>e found, 
that, as it i.s moved eitlier Inu kward.s or forward.s, it willalwuvs 
present an edge to smooth the composition, and condense it in 
the mould. 

Tin* fifth is a frainc, d <L tig. 1.3, <d‘ which the bottom and 
farlbest side only are shown, and in which frame liie tin mould, 
fig. .1, Ls placed, .simply constructed by joining two pieces of 
wooil, the one as broad as the bottom of the imdlle mould, and 
having two narrow grooves, c c, mil in it, so tlud the toJge.s (jf 
the tin mould may be conliueil therein; the ollar board Iteing 
joined to this, at its edge, should c ome up so high as just to he 
under the edge of the mould. 

The sixth is the tool for < ulting fl;e mullh\s of dilferenl 
lenglh.s, fig. 7, and ia made of a pien* of wood, to (he end 
of which is fixed a thin pii't e <d hiass,w hich r xlending 
about one inch and one-fourth beyond the toj) of the wooil, 
is bent at right angles, and made ilunieir at the end, that it 
may the more eonvenieiitly < at the mutile ; under l!)i.s |>icc<' 
of w(*od i.s nsc'd another str.dght pieci' y, with tw'O steady piii.s, 
which being shifted at the will of the workman, will cut Uumi of 
any length. 

The seventh (see fig. 8) i.s the mould for forming the bottom 
of the close muffle, and is made of a mahogany or oaken plank, 
alKmt sixteen inches long, ten wide, and about three-eighths of. 
an inch thick ; upon this is fixed a ledge on each side, oneincfifl 
broad, and nearly half an inf;h thick, and at each end a ledge of 
the same kind is placed, at such a distance us i.s best suited to 
the length of the bottom required. 
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Figs. 9 and 10, are circular moulds for muflle bottoms of 
dial^fates. 

Fig. 11, a complete mufHe standing on its bottom. 

Fig. 12, a roller for rolling the composition in the hrst 
mould. 

Fig, 1*3, a tool for making small holes in tlie muflle. 

The usual composition for making muffles is as follows: 
viz. two purls pipe clay and one part sand, such as is used 
by the bricklayers, sifted, and mixed together to a proper 
consistence; this is very expensive, on account of the high 
price of pipe clay, whit h is about ten shillings the hundred 
weight, whereas in the improved mode of making luiiftles jnay 
he used the coarser kind of Stourbridge clay, which can be had 
at the glass-houses, in the ground slate, for six .shillings the 
hundred weight. This should be sifted, to sej»arate the finer 
part, which may be employed for making the smaller articles 
lu'cessary in the business; using only the grosser or courser 
part for muflh's, with one-eighth part only ol pipe clay, mixing 
Jilt* composition wx‘11 together wiUi water, so as to form a inas,s 
of a pretty thick consistence. The tin mould being first greased, 
pluce it in (he frame, fig, 15, shown under lig. 1, and having 
sjiread the composition in the mould, and smot»llu'd it with the 
.'.preader, tig. 5, till the mould i.s quite full, the Hat piece of tin 
i.s tlu;n to be well greased, and thrust in at one end ol the 
mould, and the hack of the muflle is then formed by spreading 
the composition, and (irmly pressing it against the part already 
formed. 3'he m xt thing to be done is to cut the holes in (he 
sides of the muflle, w hich is <lone by pressing the semi-ciu nlur 
(‘Utter, lig. 3, into Uie sides thereof, while it is yet wet, ami 
bringing the piece out entire : llie tin mould must now have the 
frame*, tig. 4, put in, to keep the sides of the muflle from con¬ 
tracting, and being set up endways, and a little inclined, it 
must be dried in the sun, until it has shrunk suiriciently to leave 
the mould, after which it must be completely dried and burned 
in flu? usual manner. 

The composition of the smaller imp](‘meiits, or muflle bot¬ 
toms for dial plates, for the mould, figs. 9 and 10, is made of the 
lint'r part of tiu; Stourbridge clay, w ith a small proportion of, 
pipe clay. 

, The rings are made from two parts of Dutch black-lead 
);:Mits, powdered, and one part of pipe clay. Alter repeated 
trials of English black-lead, in various states, as a substitute 
for the Dutch black-lead pots, the Inventor qI these processes 
did not find it to answer properly. 
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Machine for Cuttinsr and Crooking the Wires 

for Cards. 

The machine itself is double, having parts to make two 
complete card wires at once; it receives two wires at once from 
two reels, on each of w lticii a coil of wire is placed, the wires 
pass between a pair of rollers, by w’hich they are drawn into 
the machine, which cuts off a proper length from the ends, and 
bends tlie pieces into their proper form, then drops them into a 
drawer beneath, iuid proceeds with two others in constant suc¬ 
cession ; it has bren found necessary, for simplicity, to exhibit 
only one half of the machine, w'hich is, however, by itself a 
complete machine; and in this division some alterations were 
necessarily made in the form of some few of the parts, wiiich 
were common to both halves. The plate is not therefore to he 
considered as an exact representation of the machine as the In¬ 
ventor intended it to be used, though it contains all the essential 
parts and movements. 

A A, fig. 2, plate XI FI, is the main axis, which puts all the 
parts in motion ; it has a fly-wlieel C, fixed on the end of it, and 
is turned r«jund by a handle B ; or it might receive its motion 
from an) machinery, by an endless band or strap and pulley, us 
it does not require any attendance. 

The wire a a is conducted from the reel before-mentioned, 
to the machine, and first passes over a rest or frame h, which 
has a notch in each of its sides, to receive the wires and to 
keep it down in these notches ; it is also passed Uirough a wire 
eye or ring c, to which a sufficient weight is appended to canse 
such a friction as will keep the wire steady. 

The wire next passes through a guide formed by a hole 
in a piece of iron d, fixed by screws to a vertical standard G, 
rising from the iron frame FF, on which the whole mechanism 
is erected; by the guide d, it is presented to a pair of rollers 
or wheels D, by which it is drawn forwards; these wheels 
are exactly of the same size, and being beneath each other, 
ably one can be seen in tiie figure; the lower roller, which is 
hidden, is fixed upon an axis which extends across the frame, 
its ends being supported by the joints of the centre-screws 20 20; 
the axis is turned round by means of a toothed wheel 7 
npma the main axis, acting in another exactly similar to it, 
fixed immediately beneath upon* the axis of the lower roller, 
which is perpendicular to the main axis; hut the teeth of 
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the wheels being both inclined at an angle of 45 degrees to 
their respective axes, become parallel at the points of 
contact, and the wheels turn each other round by a similar 
action to the endless screw; from which however, this mode 
of communication differs most materially, in the circumstances 
of the two wheels or screws, (for they partake the nature of 
botli,) being of equal dimensions and similar forms. This 
communication causes the lower roller to make a revolution 
for every one of the main axis. At the opposite end of the 
axis of the lower roller a cog-wheel is fixed, and operates 
upon anotlier, E, of exactly similar dimensions, mid placed 
over it so as to conceal the former; this wheel is fixed upon 
the axis, (shown by doited lines,) of the upper roller D, which 
is mounted upon the points of centre-screws held in a frame 
marked II; this frame is attached to a standard G, of the 
frame FF, by two centre-screws, so that it will rise on the 
points of tliese as on an axis, and thus permit the upper roller 
to rise and fall to accommodate itself to the wire, and press it 
so fast upon the lower roller as to draw it forwards ; the pressure 
is occasioned by a strong spring K fixed on the frame I, and 
its end hooked beneath a projecting part (not shown) of the 
standard G. 

The rollers D, deli ver the wire into a steel tube e f, (see 
also fig. 3, where it is shown separately,) the hole through 
which being but just large enough to admit the w ire, straightens 
it in tiie manner of dies, and together with the rollers com¬ 
pletely takes out any crooks in the wire; the tube ef is made 
in tw’o halves, which are held together by the same clamp 
screw which fa.stens them into the bracket L supporting them. 
The end f of the steel dies, which is enlarged, as shown in 
fig. 3, and has a smooth flat face, is the point where the wire 
is cut olf by means of a small knife g, fixed into an axis M, 
on which is a lever, 6, actuated at the proper interval by 
the lever or claw 4, on the main axis A, into which it is 
screwed, and can therefore be readily adjusted in length, 
to operate more or less upon the lever 5, by which it cuts oflf 
the wire at the point where it emerges from the end f of the 
dies « f. 

The length of wire which is advanced through the dies 
before it is cut off, is measured by the end of the wire coming 
up to the flat head of a screw 10, supported by a bracket L; 
but the instant the wire reaches this, the' upper roUer D is 
lifted up so as to relieve the pressure upon the wrire; this is 
done by a cam 1, which has k part of the iraine 1 projecting 
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mer it, and at the mxd ef it is a tooth or knob fattened by tdie 
Square nitt; this tooth is lifted up by the cam, which is a cirde 
hairing: e deep notch cut in it, and thus relieves Uie wire when 
the cironiar part of the cam comes beneath i^ and though 
tile nkition of the roller continues, the wire rmnains stationary; 
tiih netch presents itself beneath the tooth of 1; the spring K. 
now presses the npper roller upon the wire, which is then 
ptislHra forward until the proper measure is advanced, when 
the upper roller will be again lifted up by the cam as before- 
mentioned ; this movement is therefore devoted to mesosuring 
tile wire, the roller and dies e f to straighteuiug it, and the 
shears or cutter g, to cutting it off into the lengths measured 
by the screw 10. 

We have now to explain the mechanism for doubling and 
bending; these parts are in the plate shown of their re^ size 
to render them distinct, though all the other parts are only 
half the full size. The wire, when advanced by the rollers, 
is introduced between two pieces of metal g and t r $, these 
are shown in all the figures; in fi^s. 2 and 3 they are only 
represented by small squares, but hgs. 4 and 5 show them to 
be the ends of levers q and r, moveable on one common axis, 
but independently of each oth»r; they are called the back 
and front blades of the'plyers, their axis of motion is parallel 
to the main axis A, and is suspended between the points ui 
centre-screws supported by the standards GG ; this forms the 
axis of the leVer r, as shown in fig. 4, which only represents 
the moving parts; the aXis of the lever q, markea 1515, 
swings between the points of centre-screws attached to a part 
of the lever r, but exactly in a line with the two fixed centre- 
screws on which r r itself moves; tbiif both blades of the 


plyers move in the same central line, but independently; th^y 
nave therefore a motion directly to and from the main axis, 
but no other. The two levers q and r have a small spring 19, 
figs. 4 and 5, between them, which always tends to separate 
them and open the plyers. The axis 15 of ^ has a short tail 
or lever 18, rising from it, which stops against an adyusting 
screw 16, fig. 5 , and determines the quantity of approach 
Ihe end of the blade 9 , (fin. 2, 3, and 5,) shall make towarda 
th 0 main axis; 17 is a spring of a semi-cirealar form, always 
drawing the tsdl 18, towards the screw 16, and oonsequentiy 
ml^g the blade q towards the main axis; the spring 19, also 
nrEra the front blade < r s, (figs. 2, 3, and 6 ,) towards thp 
•A, the arm 11 , (screwed to it,) rests upon the outside 
of the liSi i a cam, 9 , is fixed on the axis at this part^ sad 
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M'hen it comes round acts upon 11, and V)y it forces the 
blade t r s away from tiie main axis till it comes in contact 
with the wire a a, (lif?s. 2 and 4, and shown in fig. 3 by a small 
black «lot surrounded by a white circle,) and presses it against 
the blade q, then holding it in the manner of a pair of plyers, or 
a linger and thumb, whilst the shears cut it oil; all this time 
the blade q may be considered as stationary, the spring 17, 
fig. 3, which opposes its retreat from the main axis, being so 
much stronger than 19, which opens the plyers ; but as the 
cam 9 turns farther round, it coutinu(‘s to press the arm 11, 
and the front blade with it, against the wire, and by this against 
the other blade q, so as to force the plyers back all together on 
their common axis of motion into the position fig, 3. Now the 
two ends of the wire being sup|>ortcd by the ends of two 
levers h and ky whilst the middle of it is thrust back by the 
plyers, it is doubled, or has given to it the form of a staple. 
The action of the levers h and k, which are called the side- 
benders, must be explained before this can be clearly com¬ 
prehended ; th«‘y have each a motion on their respective 
centre pins or axes, 21 22, lixed in a plate screwed upon the 
li'aming F ; these two levers have arms approaching each other 
in a direct line Irom one centre to the other, and where they 
meet have a tooth i tui the lever entering a notch in h, and 
operating in the manner of a c(»g, to cause any angular motion 
which is given to one lever to be communicated equally to the 
other ; this causes the ends of h and k, where they operate 
upon the wire, to mutually advance and recede from each other 
by (‘quul quantities, the motion is given to the benders by a 
lever ir I, which is part of k, but has no connexion with //, 
though it passes over it ; to the end of ^ 1, a rod I is jointed, 
which passes over the main axis, and has a stud or tooth 
fastened by the square nut, which is operated upon by a cam on 
the main axis, and at the proper interval draws / and k 1, and 
thus opens the benders k and h in the manner shown in tig. 2, 
when this cam passes by the benders shut, or approach each 
other by the force of a spring p, this operates on a lever n, 
which has a pin O rising from it, and pressing back the tooth 
of the lever h, gives them a tendency to shut; this they do 
the instant the cam has relieved the lever k 1, which retires till 
it rests against a screw in, determining the nearest distance 
they approach to each other, as in fig. 3, and the regulation of 
the cam on the tooth of the rod I which it acts upon, (by 
means, of its square nut,) delermiues the greatest openings they 
can have, as in figs. 2 and 4 ; the ends of the levers k and h, 
5. VOL. 1. N 
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where they act upon the wire, have notches in them, through 
which the wire passes in the first instance before doubling; this 
is shown in figs. 2, 4, and 5: t and s are small plates of steel 
screwed at the two sides of the front blade r, of the plyers 
forming its faces ; over these the wire is doubled, by being thrust 
in between the side-benders, which then close together, as 
shown in fig. 8 and also in fig. (i; in this .stale the two legs of 
the wire, being doubled in the form of fig. 1. pas.s jn.st 
beneath two shoulders formed upon the steel blade s, fig. 4, in 
tie manner explained in fig. these shoulders will of eours<* 
prevent the legs of the wire staph' from rising, ami the\ are 
bent into the shape of V, fig. 1, by a lever 8, fixed in the 
main axis, w hich passes by at the proper lime, anti raises the 
points a a, figs 3 and (>, so high, as to give them the proper 
piantity of knee-bend ; this forms the card wire, and when the 
■ mms pass by, the plyers and side-btmders oj>en into tin' poM 
■ion of fig. 2, and the card w ire tlrops into a i>ox beneath the 
naebine. Considering the position of fig. 3 as lh<‘ point of 
commencement, we will recapitulate tin* mo^ enn'Ut.s of this in¬ 
genious machine to render its operation distinct, ami show the 
periods of the different parts of the proc ess. On turning the 
main axis in such a direction that the handle 15. fig. 2, descends, 
the cams act in the following succession :— 

1st, The notch of the cam 1, suffers the roller I) to press 
upon the w'ire, and thus holds it fast betwi'cn the uppiT and 
lower rollers, which as they turn round,— 

2ndly, Advance the end of the wire a a, through the dies e f, 
before the notches in the ends of the side-bemlers h and k, and 
between the plyers 7, and t r s, until the end of it reaches tin* 
screw 10 ; at this instant,— 

3rdly, The cam lift.s up the upper roller I), and the fricOon 
on the slde.s of the frame e, prevents its further advance ; this is 
the state in which figs. 2, 4, and 5, represent the machines. 

4thly, The cam 0 pres.ses on the arm 11, and forces the 
blade r of the plyers back till the side < meets the wire, ami 
removing it backward hold.s it fast against the front of the 
"blade and pinches the wire tight between the two jaws of the 
plyers, whilst,— 

5thly, The cam 4 depresses the lever 5, and by tne cutter g 
cuts off the wire instantly, leaving it held by its middle between 
the plyers. 

Othlv, The cam 9 continuing its motion, drives back both 
parts of the plyers together and the wire with them; its ends 
being supported by the ends of the side-benders, it assumes 
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the bend of the dotted lines in fig, 2. (though the pljers are nol 
there represented as tlirown hack). 

7thly, A notch in the cam of the main axis under the rod /, 
now presents itself, and sutlers the spring p, to < lose the side- 
heuders h and k together, as shown in figs. and (>, which com¬ 
pletes the doubling of the wire into the form of &, lig. 1. 

Hthly, The lever 8, rising, lifts the ends of the wire, and 
the legs being kept down by the shotdders ol s, gi\es them the 
knee-l)end ; the manner of this is show'ii by the dotted lines in 
tig. 5, though neither the plyers <»r finer 8 are there in tht‘ 
proper situation to elfect this part of the process. 

l)thl\. All the cams, e\c(*pt J, c<*ase tlieir resj)ecti\e actions 
at once, and the finished wire dri»ps out of the plyers ; tlius 
the cam 1 has. in the interim of the other operation, ])assed by, 
and su(ler«‘d tin' blade p, <»f the plyers, to return ley the action 
of its spiral ';|)ring (J; the cam of the rod /, and le\er k 1, 
opens the si(le-fiem^er^ , the t am 5), passes by, and permits the 
return of the jiKers by the siirini; 17, fig. o: but wIk'U tlu^ 
tail 18 , of tin* bfinfi* tp nn*i'ts its slop si rew If), ej returns no 
farther; but tin* front blade/', continues to ad\ance towards 
the avis, by its spring 1!), as fast as the cam 1) sufltu's it ; 
tins opens the plyers, ami the wire falls out. 'File notch of the 
cam I. now comes round, and sulfers the ridler 1) to descend 
on tin* wire, and ;id\ance another portion, which is treated in 
the same manner as the first. 

'riiesi' oj)erations succeed each other with such rapidity, 
when tin' machine' is in action, that the handle ma\ be turned 
at the rate of l.>0 turns per minute, without in tin' least 
iniunng its opc'ration ; and the power reijuired to turn it is so 
small, that om* pt'rson might turn a dozen ; or, it tln'y were 
turned by a mill, he could attc-nd a greater numher, as they 
very sofiloiu act wrong, or make' a false' wire. 

The' machine is capable of making wires of anv size, by 
means of the follow ing adjustments : 

Isf. The length of the notch ifi the cam 1, regulates the 
length of tln^ wire wdiich shall be cut edf, because it is only 
as long as this notch is presenfeil to the lifting tooth ed’ the 
frame 1, that the rollers act upon the wire: the screw 10 is 
adjusted to stop the w'ire when sulliciently advUnced ; but this is 
only a prcc'aution to prevent any accidental protrusion after tiu' 
cam 1 has lifted the roller. The cam I, as before statc'd, is a 
circle; and, to have the means of adjusting the length of tlu' 
notch in it, the cam is made of two eijual circles, or wly cls, 
fitted on the main axis, and applied to each <dher side by side. 
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New Methods of producing straight, smooth, and 
parallel, or globular Surfaces, by Machinery. 

For the inventions, which form the subject of this article, 
a patent was taken out, tlie specification of wiiich is dated 
October 80, 1H02. The specification is much involved in tlie 
obscurity of general terms, and the technical phraseology of 
legal inslruiiumts ; perhaps the nature of the invention required 
siu li a st\le of ex[)ression, for the patentee’s security; however 
this may be, we shall endeavour to give the main hints in plain 
Ihiglish. Some of the plans proposed will doubtless be highly 
^ allied by practical men, and will probably become, w hen 
generally known, the standard methods of working. This 
remark has particular reference to the contrivance of sup¬ 
porting a revolving vertical shaft on a fluid body, and to 
that liv which the great difliculty of turning perfect spheres 
is (jn ere ome. 

The merits of these in^entions do not so much rest on any 
noielty in the general principle of the machinery employed, 
as on the new^ application of principles already known, and 
machinery already in use for other purposes, in various branches 
ot British manufacture. This machinery, and the new manner 
of using it, with some improvements in the construction, toge¬ 
ther with various tools and appendages never in use before, 
mav be dcscrilied as follows ; 

The patentee uses, to accomplish liis objects, every kind of 
t'dge-tool or cutter already known, either in their usual shape, 
or wdth such variations as the occasion calls for; but such 
tools, instead of being applied by hand, as judgment may 
direct, are fixed in frames of difl'erent kinds, in connexion with 
machinery. 

With regard to the principles of the invention, first, the 
materials intended to be wrought true and perfect, are caused 
to slide in contact with the tool, instead of the tool being car¬ 
ried by the hand over the work, in the usual way. 

Secondly, the tool i.s made to traverse the work in a square 
or oblique direction ; except in some cases, where it may be 
necessary to fix the tool or cutter in an immoveable station, and 
cause the work to fall in contact with it, as in the operations 
performed on a draw ing-bench. 
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Thirdly, for common saws, axes, chisels, or other instru¬ 
ments usually applied by hand, are substituted cutters, knives, 
shaves, planes, and the like, in the form of bent knives, 
spoke-shaves, or deep-cutting gouges, similar to those used bv 
turners for cutting oil* the roughest part. These art? fttllowed 
by tools called tinishing tools. 

Fourthly, these cutters, knives, &,c. are fixed in frames, 
called cutter-frames, in such a manner that the> may be easily 
detached for the purposes of being changed or sharpened. 
The Patentee sometimes fixes the cutter-frames so as to reci¬ 
procate in their motion vertically, like the saw.s in a sawing- 
mill, and sometimes to reciprocate horizontally, they being all 
the lime confined in groo\es, or some equivalent contrivance. 
In other instances, which he apprehends will in general have 
the preference, he fixes the cutter-frame tm a rotarv ii|>righf 
.shaft, turning on a step, and carrving the frame rtmnd in a 
direction similar to an upper mill-stone; and sometimes he 
causes the frames to turn with a horizontal shaft, just resem¬ 
bling the mandrel of a ctmimon turning lathe, or tho.se 
machines used for cutting logwood, for the ♦iv*‘rs* ji.se, ^^'hen 
these frames are mounted in any of the forj'going methods, 
the materials to be wrought, are reduced graduallv to the line 
intended for the surface; the cutter-franu's being regulat<‘d by 
a screw, &c. so that they may be made to a<l\ance or recede, 
at pleasure, in order to take a deeper or shallow{*r cut, or 
that the machine may re[>eat its action, without raising or 
depressing the materials on which the cuttt'rs act. I'lie mag¬ 
nitude of the cutter-frames must of course be regulaietl by the 
work, only observing, that the diameter of th<is(‘ on the rotary 
plan, must exceed twice the width of the material to be <‘ut ; 
because the malerial must slide so as to pass the shaft on which 
the cutter-frame revolves. 

Fifthly, wlnm upright shafts are mentioned, for the pur¬ 
pose of carry ing cutter-frames, it is not meant, that the lower 
end or point of such shafts shall come in contact with, or rest 
on the bottom of the step or box in which they stand, nor that 
such shafts shall rest, or turn on any point unalterably fixed, 
but the pivot or lower point ol the shaft shall actually rest and 
turn on a fluid body, such a.s oil, or any other fluid which 
inav be found proper for the purpose, a con.siderable portion 
of which should always be kept between the lower [)oint ol 
the shaft and the bottom of the step in which it works. The 
said shafts may be raised «)r depressed at pleasure, by means 
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of a greater or less (juantity of the said fluid being confined 
between the end ol the shaft and the bottom of the step. 
Tliis devi(x‘* the I’atentee considers of great consequence in 
all kinds of machinery, where ma.ssy and heavy-loaded upright 
shafts are used ; and he performs it in the following manner :—• 
The lower part of the shaft must be turned perfectly smooth 
and cylindrical, to a height something above the greatest 
distance or length the shaft will over be required to be raised or 
depressed when in use. To this part of the shaft is adapted 
a hollow cylinder, whiih fils its circumference so as to allow 
freedom of motion, but to prevent shaking. This hollow 
evlinder he calls the step-cylinder; its length must be nearly 
equal to that of the cylindrical part of the shaft above-men¬ 
tioned, so that when the point of the shalt rests on tlu' bottoin 
of the step-cylinder, the finislied cylindrical part of the shatt 
may be something above the top or iipper end of the step- 
cylinder. In the upper end of this slep-cylinder, be makes a 
stufling-bo\, bv means of a double cupped leather, or other 
materials surrounding tlie cvlindrical part of the shaft, in 
such a wav as will cau.se the junction, w hen the shaft is jiassed 
tlirough it, to remain water-tight, under any jiressure that 
may be felt from the efl'orts of the fluid retained underneath it, 
to makt; its i‘S(;ape upwards through this part, or stufling-bov, 
when the shaft, with all its load, is passi-d through it, and 
immersed in tin; st(*p-cy linder. N\ hen this is done, the inject- 
ing-j)ipe of a small forcing-pump, similar to those used in hi.s 
patent-press, ^described in a subse<|uent article,) must form a 
junction with the st(;|)-cylinder in some part below the stufling- 
bo\ ; then the pump being worked, the oil or other fluid 
injected by it, will, by pressing in all directions, cause the 
shaft tube raised from its rest, on the bottom of the cylinder, 
and to slide up through the .stufling-box, like the piston of 
the patent-press just alludml to; and by this means, the shatt, 
with all its incumbrance, may be raised to any given point 
that will not throw the stufling-box out of the step-cylinder, 
while it will be left resting on the fluid under it, whatever the 
quantitv or thickness of such fluid may be, between its point 
and the bottom of the step-cylinder, liy this means, the shalt, 
although, with its accomjianiments, it may in weight amount 
to hundreds or thousands of tons, can "be easily raised or 


• (’(Mint do Thivillo was tlie antliorof a similar invention. See Ri nci tory of 
Arts, vol. 14. 1st series. 
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depressed, by tlie alternate injection or discharge of the fluid 
used, exactly as the same operation is performed in the patent- 
press ; and when it is at work, all friction will be avoided, 
except that of the stufiing-box, which will be comparatively 
trifling, to what would result from the resting of such a shaft on 
the bottom of the step in the usual way. Thus will be gained a 
\ery important advantage, and there cannot be a doubt, tliat if 
the stulliug-box be made perfectly fluid-light, a shaft thus 
buoyed up, ^sould continue in good order for years. 

ISixthly, the material to be wrought must be firmly fixed on 
a platform or frame, niadt* to slide with perfect truth, either on 
wlieels, or in grooves, &,c. similar to those frames in a saw-mill, 
on which the timber is carried to the saws. These frames must 
be ino\ed in a steady progressive manner, as the cutter-frame 
turns round, either by the same power which moves the latter, 
or otherwise, as may be found in practice to ansM er best. This 
motion must be under the power of a regulator; so that the 
motion of the sliding frame may be properly adjusted, according 
to the nature of the work. The motion of the cutter-frames 
must also be under the control of a regulator; so that the 
velocity of the tool, in passing over the work, may be made 
(juicker or slower, as such work may respectively require, for 
the purpose of causing the cutter to act to the best advantage. 

Seventhly, the Patentee often regulates the motions of his 
apparatus, by means of a new invention, v^hich he calls a 
universal regulator of velocity, and which is composed as 
follows:—He fakes any number of cog-wheels, of diflerent 
diameters, with teeth that will exactly fit each other through 
the whole; for example, suppose ten w heels, the smallest of 
which shall not exceed one inch in diameter, and the largest 
ten inches in diameter, and all the rest to mount, by regular 
gradations in their diameters, from one to ten. These ten 
wheels are immoveably fixed on an axis, perfectly true, so as 
to form a cone of wheels. Then take ten other wheels, exactly 
the same in all respects as the former, and fit them on another 
axis, also perfectly true ; but these latter wheels must not be 
fixed on their axis, like the former; but must be all left loose, 
so as to turn upon the said axis. A contrivance is adopted for 
locking these loose wheels ; for example, by a pin, so that any 
single wheel may, at discretion, be locked or set fast. The 
two axes are placed parallel to each other, with the wheels 
wliich form the two cones, as above described, in reverse 
position, so that the large wheel at the end of one serit^s may 
lock its teeth into the smallest wheel of the other, and vice 
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versa. Then suppose the axis on which the wheels are per¬ 
manently fixed to be turned about, all the wheels on the other 
axis will be carried round with an equal %c*. ty with the 
former, but their axis will not move. Then lock the largest 
wheel on the loose axis, and by turning uLluI the other axis 
as before, it must make ten revolutions, while the opposite 
performs but oue : then by unlocking the largest wheel and 
locking the smalh^st one at the contrary end of the cone, and 
turning as before, the fastened axis will turn the opposite 
fen times, while itself only revolves once. Tlnis the axes or 
shafts of these cones, or cajnical combinations of wheels, may 
turn each other reciprocally as one to ten, and as ten to one, 
which collectively produces a change in velocity under a 
uniform action of the lirst mover, as ten to a hundred ; for 
when the small wheel on the loose axis is locked, and the 
fast one makes ten re\ olulions, the former will make a hundred : 
IJy adding to the number and size of these cones of wheels, 
any >ariations required in velocity or power will be obtained; 
and a regulator, thus constructed, will in general bo much more 
convenient, than if only one wheel were pLueJ at a time upon 
each axis, and changed for others when any alteration of power 
or \eli>city were required. 

Eighthly, when splierical surfaces CiV' to be produced, per¬ 
fectly true and eijuidistant from their c . ’ os in all directions, 

he fixes a tool adapted to the material, upon a cutter-frame, 
fastened to the rest of any common Htho, so ns to present its 
point exactly to a lino draw n tlirough the centre of the mandrel 
of the lathe horizontally ; and the said frame on which the 
cutter is fixed, must admit of being drawn out at pleasure, to 
any required distance, to accommodate the diameter of the 
sphere intended to ho proiluced. The cutter-frame must 
likewise be made to turn upon a centre, or pin, very firmly 
fixed on the rest above-mentioned, so that the cutter may 
be turned by its frame round a centre exactly perpendicular to 
the axis of the lathe-spindle, to the height of which axis the 
height of the point of the tool must be set. When tliis is 
done, and the wood or other material to be wrought, is fixed 
on the lathe in the usual way, the cutter-frame must be draw n 
nearer, or farther distant from the centre upon which it turns, 
to accommodate the diameter, just the same as a common rest. 
If the material be rough, and require to be reduced to a 
spherical form by gradations, the workman will see the pro¬ 
priety of taking hold but lightly at first. By this simple 
ap])aralus, the difficulty of turning perfect spheres is overcome ; 

5. VOL. I. 
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as it must be obvious to any mechanic, that while the work is 
turning in the lathe in a vertical direction, and the tool or 
cutter is, by the hand or otherwise, turning in a perfectly 
horizontal direction, round a centre opposite to the actual 
centre of the sphere, the point of the tool or cutter must of 
necessity generate or turn a perfect sphere, true in all direc¬ 
tions ; and by this method, spheres of any practical magnitude 
may be cut with perfect ease and exactness. 

Ninthly, when u'oncave surfaces are to be produced, per¬ 
fectly true and smooth, the work is lived on a machine, the 
same in all respects as a common turning lathe ; the tool is 
then fixed on a centre, exactly in a line, both per|K*iidicular 
to, and on a level w ith the exact t enlre of the shait or mamlri'l 
on which the w ork revoUes; and the jioint of the tool projects 
to the recjuired radial distance; so that w hen the work goes 
round by the revolution (*f the lathe, the tool or cutter at th<^ 
same time revolving round its centre, a spherical concave will 
be produced hy its point. 

Tenthly, the Patentee converts solid wood or other materials, 
into a thin concave shell, similar to a dish, by cutting these 
forms alternately out of each <»tln!r, beginning at the smallest, 
by means of another tool or cutter, likt'vvise moving on a 
stationed ccuitre, as l)efore, exac tly on a leve l, and ju'rpen- 
dicularlv true with tin* centre of the mandrel of tin* machine 
on which the work is lived. The shank or ste rn is bent to the^ 
exxact circle the* concave is meant to have ; it is then lixe'd on an 
arm or frame calculated lo receive others of dilfe're-nt e ire le-s ; 
and in fact the same frame may be use*d whie h is above* ele*se ribt'd 
lo hold the tend for cutting spherical surface-s, either e-onvex or 
concave. The tool must be lived on this frames or arm, at such 
a radial distance from the centre on which the* frame or arm 
turns, as to form a epiadrant w ith one; le'g, turning em its e entre, 
and the tool forming the* periphery with its cutting point prei- 
jecting to the line of the delicieiit le*g. Before this toeil be gins 
its action, a common rest must be applied close lo the lace ol 
the work, in order tei support the tool when it begins to cut; and 
on this rest the too! wall slide till its point, proceeding under the 
control of the centre on which its frame is fixed, reacluxs tin; 
horizontal line of tlie lathe’s centre, when the part cut olf, or 
the inner dish, will fall from the stock, which will be left for the 
operation of another tool, of a larger circle. 
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New Methods of applying Power to Machinery. 

For this invsnlioii, a patent was taken out in 1796, and the 
term is therefore now expired: the specification contains per- 
l»nps the first public suifgcstion for applying to muchiuery and 
the arts of common life, powers which were previously confined 
to the circles of philosophy. 

l^he merits and particular advantages^o be derived from 
this invention principally depend on a new and pt;culiar method 
of applying water, or other denst* fluids, to operate in various 
engines and kinds of mechanical apparatus ; so as, in some 
instances, to caust; them to act with immt'nse accumulated 
Ibrci* ; in others, to communicate the motion and powers of one 
part of a machine to s(Jine other part of tlie same machine ; 
ami. in otluT instances, for tin; purpose of communicating the 
ino1i(»n and forc(‘ from oin* machine to another, where their local 
situations j)riM'lmh; the application of all other known methods of 
I'onne.vion. 'J'here is likewise a ^ast ^ari('t^ of other instances, 
in which the lu'w appliiation of fluids will he found of grt'at 
importance and utility, though not here to he (‘numerated: the 
figures relenu'd toln low, will, howe\er, lidl\ explain the nature 
ol' the inv(‘ntion. 

J’ig. 1, jilate XI\\ is the section of a machine litecallv 
nolliing more than two pumps <tf different dimensions acting 
(Ml ('ach other, which will he sufficient to elucidate the first and 
nuist material part of the in\ention ; namely, that hy the a[)pli- 
calioa of water, and other dens(‘ fluids, various engines and 
kinds of apparatus may he rendered capable of operating with 
immense force', foi e\ery purpose where accumulated power is 
iH'cessary. 

A, is a cylinder of iron, or other materials, sufliciently 
strong, and bored perfectly smooth and cylindrical; into this 
cylinder is fittt'd the piston B, which must be made perfectly 
wat('r-tight, by leafher or other materials, as used in pump¬ 
making. The bottom of the cylinder must also be made sulll* 
ciently strong, w ith the other part of the surface, to be capable 
of resisting the greatest forca^ reejuired. 

In the bottom of the cylinder A, is inserted the end of the 
tub(i C, the aperture of which communicates with the inside of 
the cylinder, under the piston B, where it is shut with the small 
yalve D, like the valves of a common pump. 

The other end of the tube C, communicates with the small 
forcing-pump or injector 15, by means of which, water or other 
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dense fluids can be forced or injected into the cylinder A, under 
the piston B. 

Now, suppose the diameter of the cylinder A to be 12 
inches, and ihe diameter of the piston of the small pump or in¬ 
jector E only one quarter of an inch, the proportion between the 
two surfaces or ends of the said pistons will be as 1 to 2304; 
and, supposing the intermediate space between them to b<* 
filled with water, or other incompressible fluid, the force of 
one piston will actljp) the other, just in the above proportion, 
namely, as 1 to 2304. Suppose the small piston in the injector 
to be forced down, when in the act of pumping or injecting 
water into the cylinder A, with the power of 20 cwt. which 
could easily be done by the lever H ; tlie piston B would then 
be moved up with a force equal to 20 cwt. multiplied by 2iK)4. 
Thus is constructed a hydro-mechanical engine, by which a 
weight amounting to 2304 tons can be raised by a simple lever, 
tiirough a certain space, in much less time than could be done 
by any apparatus constructed on the known princijd€?s of 
mechanics; and it may be proper to observe, that the effect of 
all other mechanical combinations is counteract(*d by an accu¬ 
mulated complication of parts, which renders them incajiabic 
of being usefully extended lu vond a certain degree; but in 
machines constructed on this [»nn« ipb-, e\ery difliculty of this 
kind is ob\iat'd, and their powt r subject to the interposition of 
no such rcstriLiuls. To point out how exteu.sively tlie forct; ol 
any machint; acting upon this principle ina} be increased, it 
will only be necessary to lemark, that it may be done either by 
enlarging the pioportion between the diameter ol the inji'ctor 
and Ibe cylinder A, or by applying greater power to the 
lever H. 

Figs. 2, repic.. . A the section of an engine, by which very 
wonderful effects may be produced instantaneously, by means of 
compressed air. 

AA is a cylinder, with tlie piston B fitting air-tight, in the 
same manner as described in fig. 1. 

C is a globular vessel made of copper, iron, or other strong 
irraterials, capable of resisting immense force; it is similar to 
the balls of air-guns. 

D is a strong tube of small bore, in which is the stop-cock E. 
one of the ends of this tube communicates with the cylinder, 
under the piston B, and the other with the globe C. 

Now, suppose the cylinder A to be of the same diameter 
as that in tig. 1, and the tube D equal to one quarter of an 
inch in diameter, which is the same as the injector fig. 1; then 
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suppose that air is injected into tlie globe C, (by the common 
method,*) till it presses against the stop-cock E with a force 
equal to 20 cwt. which can easily be done; the consequence 
will be, that when the stop-cock E is opened, the piston B 
will be moved in a cylinder AA with a power or force equal 
to 2J304 tons; and it is obvious, as in the case of fig. 1, that 
any greater degree of force may be acquired by machines or 
engines thus constructed. 

Fig. 3 is a section, merely to show hqij«r the power and 
motion of one machine may, by means of fluids, be transferred 
or communicated to another, let their distance and local situation 
be what they may. 

A and B are two small cylinders, smooth and true; in the 
inside of each of them is a piston made water and air-tight, as 
tlu)se represented in figs. 1 and 2. 

CC, is a tube conveyed under ground, or otherwise, from 
the bottom of one cylinder to the other, to form a commu¬ 
nication between them; this tube is filled with water, or other 
fhiid, until it touch the bottom of each piston ; then by depress¬ 
ing the piston A, the piston B will be raised, or vice versa. 
Tims bells may be rung, wheels turned, or any machinery pul 
in motion, by a power at a great distance, with very little loss 
by frirtion. 

Fig. 4 is a section, showing another instance of commu¬ 
nicating the action and force of one machine to another, and 
how water may be raised out of wells, <d'any dt'pth, and at any 
distance frtnn the place where the operating power is apj)lied. 

A, is a cylinder, of any required dimensions, in wliich is 
the working piston B, as in the foregoing examples; into the 


* To those who are unacquainted with the meclianism of an air-gun, the 
“ ..onimon method” here alluded to, for condensing the air into a hollow iiictal- 
lic globe, may not be understood. It may therefoie be observed, that such a 
globe is furnished with a valve opening intouri/s; over this valve is screwed a 
tube, open at both ends; to this tube is fitted a solid piston, to wliich is fixed a 
rod for working it; at the top of the rod is a handle like that of an augie, for 
the purpose of using considerable force. When the piston isdi.a\vii uj), a 
vacuum is created below it, till it readies above a small bole in tlie side ot the 
tube, when the atmospheric air iitshes in, and fills the tube ; the pistou is then 
pushed down, and when it has passed the hole in the side ot the tube, tlie air 
has no way of escape but into the globe, tlie valve in which allows it to enter 
but not to escape. By continuing the operation, ten or even twenty times the 
ipiantity of air which the globe would naturally contain, may be forced into it, 
because air is a compressible fiiiid ; but as its efl'orts to expand are always in 
propoition to the compressing force, its power, when set at liberty fiom this 
state of condensation, is prodigious. 
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bottom of this cylinder is inserted the tube C, which may b 0 
of less bore than the cylinder A. This tube is continued, in 
any required direction, down to the pump-cylinder D, (sup¬ 
posed to be fixed in the deep well ££,) and forms a juuctioii 
with it above the piston F. 

The piston F has a rod G, working through the stufiing- 
box, as id usual in a common pump. 

To the rod G is connected, over a pulley or otherwise, a 
weight H, sufficient to overbalance the weight of the water 
with which the tube C is tilled, and to raise the piston F when 
the piston B is lifted. Thus, suppose the piston B to be 
drawn up by its rod, there will be a vacuum made in the pump 
cUinder D, below the piston F: tliis vacuum will be filled 
with water through the pipe K, which descends into the water 
of the well; this effect being produced by the pressure of the 
atnuisphere as in ordinary pumps. The return of the piston B, 
by being pressed downwards in the cylinder A, will make a 
stroke of the piston in the pump-cylinder D, which may be 
repeated in the usual way by the motion of the piston B, and 
ilie action of the water in the tube C. 

The rod G, of the piston F, and the weight II, are not 
necessary in wells of such a depth that the atmosphere will 
overbalance the water in the suction of the pump-cylinder D, 
and that in the tube C. 

The small tube and cock in the tube I, are for the purpose 
of charging the tube C with water. 

Of machines constructed upon the principles above-detailed, 
the chief advantage lies in their affording the means of exerting 
an immense power in a small compass, and with less friction 
than ordinary machines, effecting the same purpose with equal 
convenience. Hence, although, as in all otlier cases, where 
power is gained, time is lost, yet less than usual is lost of that 
time and power spent in overcoming the imperfections of a com¬ 
plication of parts. The invention deserves particularly to be 
considered, so far as regards the communication of motion by 
means of fluids, through a long coarse, whether in a right line 

“or with one or more turns. , ^ 11* 

The hydrostatic press, which was firet proposed to thp public 
as above detailed, is now admitted to be the most viMaable df 
all machines for applyingpressure, and is rapidly superseding 
the use of the screw. We shall, in the sequel of this work, 
give on account of the present much improved method of con¬ 
structing^ it. 








TK.vi.av h»r Hf-rirv Fi^UT, Coxtoii. ^^cmdari 
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Woart’a method of aecuring timbers injured by the dry-rot. 


Method of securing Timbers or Girders injured by the 

Sry-rot or by Time, 

The devastations of the dry-rot, in the timbers of houses, 
are so frequent, that next to the method of entirely preventinif 
them, the easiest and most effectual methods of repairing the 
mischief, becomes an object of important inquiry. The usual 
remedy is new timber; but the subsequent details will afford 
proof that this is not often necessary, while they point out 
the c()ntrivances to be resorted to, and which those artizans 
who might be called in when the damage was detected, might 
be loath to exert themselves in equalling, even if they should 
have the ingenuity to conclude that repair might supersede 
renewal. 

Fig. 1, plate XV, represents tlie method employed, at the 
house of Ileunege Legg, esq. at Putney, in Surrey, to support 
t!ie gir«lers or beams, where their ends or bearings were entirely 
destroyed. Had not this, or some similar plan been put in 
execution, new girders must have been inevitably introduced, 
for reasons hoieafte^' noticed. The bearing is not less than 
twenty-nine feet; and the roof mu.st have been completely taken 
off, owing tt» the gutter-plate being placed across the girders, 
and the roof a double one. 

The (.eiling of the drawing-room, which is immediately 
under the girders, must also have been destroyed. This ceil¬ 
ing is highly ornamented, and supposed to be in value £riO(), 
to which sum, if the expense of taking off the roof, &c. is 
added, it would have cost .€800 to have reinstated the work ; 
whereas the iron braces and workmanship only amounted to 
twenty pounds, for securing the four ends of the girders, tlie 
ceiling, and the roof. 

Where the ends of girders are decayed by time, or injured 
by the dry-rot, although the girders are taken out, and new 
ones put in their place ; yet, if the dry-rot is in the walls, the 
ends of the new timber will be in danger of it again. This 
was the case at Eltham, in Kent, where, in one house, there 
were three new girders to one floor in the space of twenty 
years ; but the method now proposed will be found certain 
in addition to the smallness of its expense, as the timbers 
are left not suliject to the dry-rot, because the end of the 
girder may bo cut off clear from the wall; and if an air-grate 
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is put on the outside, so as to admit air to the cud of the 
girder, it will remain safe from injury. 

A, fig. 1, shows the end of the decayed girder, witli the 
braces applied upon it. 

BB, the templets or w'all-plates on which the girder rests. 

CCCC, one of the iron levers for raising and supporting tlie 
girder (there being a similar one on the opposite side.) This 
lever is moveable on a pin D, which comes through a hoh; in 
the lever, distant about two feet from the end »»f the girder. 
This pin forms part of a collar E, bedded in the girder. The 
lever is six feet long, three inche.'» wide, and three-fourths of 
an inch thick, and extends from the wall-plate along the side of 
the girder. 

The extremity of the lever is moveable on another pin F, 
projecting through it I'rom an upright iron t», bedded ni the 
side of the girder, and carrying a nut an<l screw, that act on a 
cross-plate H, through wliith the upright iron passes. 

At the other end of the lever, next the templet, is an irojj 
collar 1 bedded in the girder, which collar may be raised or 
lowered at pleasure, by means of the nut and screw K, 
forming part of it; and by aid of the cjip-plate 1j, which 
presses upon the lever, and also clasps it to the girder by its 
bend at L. 

As fig. 1 show’s only one side of tlie girder, and (as before 
ob.served) there being also a similar lever on tiie opposite side 
of the girder, their separate parts, metho<l «)f connecting them, 
and their mode t)f action, are more fully explained in relercnce 
to figs. 2, 3, 4, where the same letters are made use of to point 
out the several parts. 

Fig. 2, E, shows the whole of the collar to be bedded in the 
side and bottom of the girder, and the pins DD, on which the 
two levers are moveable. 

Fig. 3, the cap-plate IT, the two upright irons GG, with 
their nuts and screw’s, which act upon tlie extremities of the 
two levers by means of their pins FF. 

Fig. 4, the collar I, on which that end of the girder next 
the templet re.sts, the sides of which collar are bedded in the 
girder. CC are the claws or bended legs of the two levers 
which go into the templet. L is the cap-plate; KK are the 
nuts and screws. 

At the house first alluded to, where these levers were 
applied, the beams of the roof were so decayed, that the 
roof was in imminent danger, the bearings were entirely 
rotten, and the beams were sunk three-fourths of an inch, and 
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pressing against the wall for support: if there had not been a 
large cornice underneath, supported by brackets, the whole roof 
must have fallen. To repair the mischief, the first step was to 
put shores or supports under each end of the two beams, on 
which the double roof lay, and the four shores were forced at 
once, for the security of the roof, the work, and men. The 
iron levers, C, were then prepared, let into the templet, and 
fixed on each side of the beam, on the pins D, projecting from 
the collar E, bedded in the beam, about two feet from its end. 
When the whole apparatus was ready, on screwing the nuts on 
the upright irons G, at the extremity of the levers, the beam 
was raised to it.s proper height with great ease, although it was 
supposed that there was above two tons weight on each beam, 
on account of the lead-gutter, and gutter-beam betwixt the 
double roof, and the rich ornamented ceiling attached to the 
joists. The ceiling was not injured, except where the iron- 
collar E was fixed, which was put up from the under side by 
cutting the ceiling the w idth of the collar. These beams were 
so decayed and hollow, that the common method of bolting 
plank on each side of the beam would not have been safe ; 
and if if could have been executed, as the new planks would 
have been subject to the dry-rot, the roof w ould still have been 
in danger. The beam ends were cut clear from the walls, and 
the beams left suspended by means of the. iron-levers, the feet 
of which rest on the templets of the w^alls. An air-grate w as 
made on the outside of the wall, to admit a current of fresh air 
to the ends of the timbers. The roof is now much safer than 
w hen originally made, as the timber is secured from df^cay ; and, 
owing to the collar E, the bearings are not two feet shorter at 
each end of the beam. 

After the beams were brought to their proper height, and 
the levers and screws adjusted, screw-bolts were put into the 
timber, through holes purposely left in the lever, betwixt D 
and F, and the whole work thus perfectly secured. 

At M, the further end of the girder, fig. 1, is shown another 
method of supporting timber, where the ends are deca^ed. 
The particular irons used in this way are shown by fig. 5. 
N is a collar for the girder; O, an iron frame which rests on 
the templet; PP, two nuts which raise the collar N. HR show 
the clawed ends of the two bars of iron, extending under the 
girder, bedded therein, and screwed to it at their extremities, 
about five feet distant from the templet. 

Fig. 6, is one of the iron bars last mentioned. 

S is the claw or lap which projects over the collar N. 

5. VOL. I. P 




114 


COMPENDIUM OP PRACI'ICAL 1NVENT10K8* 


lEwirl'.v method nf' sfcuriii^ Innhvrs injured hy the dry-rot. 


T is the place where it is screwed into the girder. 

Figs. 7 and 8, explain a third method of securing decayed 
timbers. 

Fig. 7, gives a side view of a decayed girder; a represents 
the templet; b, an iron lever, six feet long, witli nearly 
parallel sides, being only cambered one inch; it is three 
inches wide, and three-quarters of an inch thick; this lever 
extends along the side of the girder c, and is secured iirnily 
to it bv the side-irons del d d, which are two inches wide, and 
full half an inch thick, pointed at the ends. The higher ends 
of these side-irons are driven into the ginler, and the lower 
points pass through holes in the lever, into the lower part of 
the girder, and are held close to the girder by staples e ? e e; 
the side-iron next the templet may be fixed slanting, in order 
that it may enter the sounder w(»otl. A claw /, which is part 
of the lever, rests on the wall-plate «, and is l»eddcd in it; 
an iron plate, lying under the girder and led into it, passes 
through the lever at h, connecting it with a similar lever on the 
opposite side, and which assists in the same way to support the 
ginler: i is a flooring joist, to show how deep the levers are 
inserted therein. 

Fig. 8, shows the under part of the same girder ; h h are the 
bottoms of the two levers alaive-rnentii»ned, tixed to the girdt r 
by the side-irons and staples before described ; k k, the broad 
feet of the levers, which lie Hat upon the wall-plate ; //, the 
two claws projecting from the feet, in order to bed in tin* w'all- 
plate. i i i i, are joists, partly cut through, to admit the iron 
levers to lie close to the girder; ff, shows the iron plate or 
collar on which the girder bears; it is turneil up an inch and 
a half at each end, to keep the levers close to the side of the 
girder. This collar should be made out of iin h-bar iron, with 
points projecting from it, in the same manner as the collar at 
J3D, tig. 1, to connect it with the levers by passing through 
holes made in them for that purpose. 

To fix the lev ers, put a shore two f( et six inches from 
the wall, under the girder, to support it; then cut off the 
decayed end, and take out the templet, or part of the wall- 
plate, if decayed ; and put in a stone templet for the irons to 
rest upon, with mortises in the stone tt> admit the claws of 
the lever; then fit the collar underneath the girder, two feet 
from the wall, to answer the holes in the lever; make an 
incision in the joints three-fourths of an inch wide, and three 
inches deep, to admit the levers; fix the levers on each side 
with the collar, so as to force up the levers together; 
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then with slight shores, force up the ends of both levers 
together, and fix the side-irons firm. The girder will thus 
become perfectly safe. 

The templet or wall-pIates, on which the levers rest, 
should be made of Portland or some other good stone, three 
feet long, nine inches wide, and five inches deep, with incisions 
or mortises made therein for the claws of the levers. 


Machine for keeping nu Account of the I^umher of 
Draughts from a Mine. 

The inventor of this machine had been applied to, by 
gentlemen engaged in coal-mines, to furnish them v^ith a 
contrivance, which would infallibly tell the number of boxes 
of coals drawn out of a pit in the course of a week, or any 
given time. Perhaps iit no branch of business, is it of more 
importance than in mining, for a proprietor to have an 
unerring check upon the negligence of some, and the artful¬ 
ness of others. How far this machine, whii h is very simple, 
and not necessarily expensive, has accomplished the object 
intended, will be indicated by the following view of its pro¬ 
perties. 

1. It is of no consequence whether the pit be ten, twenty, 
forty, or more yards deep. The machine will, notwithstand¬ 
ing this difi'erence, only point out one box at once; and suj)- 
posing the pit to be several hundred yards deep, the principle 
will remain the same, and it could easily be adapted to the 
occasion. 

2. It is likewise of no consequence, whether the coals be 
drawn up by a hand-windlass, or any machine turned by horses 
or other powers. 

3. No account need be kept for a whole wa'ek, or any given 
lime; as the machine can be calculated for any quantity of 
coals what(‘ver, that can be drawn up in a given time, fbily 
allowance must be made for the number of j)ersons that 
down and up in the same way. 

It is to be observed, that the rope must be so long, that 
"hen fastened at its middle to the windlass, each end ol it will 
reach to the bottom of the pit. 
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The roller A, fig. 1, plate XVI, witli the endless screw, 
represents the gudgeon of a hund-windlass. As no great 
stress is laid upon this screw, it may, in order to save labour, 
be made of brass, and driven or otherwise fastened upon any 
gudgeon. The windlass may be taken at one yard in circuin- 
tereuce; and, from tbe number of teeth in the lirst wheel B. 
forty revolutions of the windlass are recpiired Indore the 
■w’heel B, upon which the brass catch C is lixtHi, turns once 
round. The pit, therefore, may be only ten yards, or from 
seventy to seventy-five vards deep, vet it will make no 
diflereiice. All that is required to regulate tin' machine to tbe 
depth of the pit is easily arranged :—If the pit be little more 
or less than ten yards, the first wheel must be so placed in tbe 
endless screw, that the brass catch C may be, at llie beginning, 
but just escaped from a tooth of the second wheel I). It will 
then only want live or six revolutions of the windlass back¬ 
wards, before tbe said catch is ready to operate again. But 
supposing the pit to be seventy jards deep, in this case, the 
catch C must be placed so as to be nearly ready to act. By 
turnin<r backwards, the wheel may very nearly maki* two revo- 
lutiuns ; and as it can be still turned as 1‘ar the cither y\av, the 
catch will only act once, provided the .said wheel does not 
<]uite make two revolutions. 'I'lie index will at once show 
how many times fifty boxes, and how many abo\e or below 
that number, liavc been drawn up; not one ol' llnmi can 
escape: allowance, as before observed, being made for the 
iiumher of persons who go up and down tln^ same way ; and 
besides this, as one box is always coming up, while the other 
is going down, the numbers pointed at must be doubled, 
except tlie machine he made to act both wa\s, which will 
hardly be needful. As the niacliiue is at present, though it 
points out a thousand boxes only, yet it will serve for two 
thousand. 

The mechanism with very little variation, may be fixed 
to a horse-machine, called in some places a gin, viz. as a gin 
may be ten yards or more in circumference, the action would 
be too slow, if moved by an endless screw; a pinion with 
four leaves, will be found much more convenient. This pinion 
may be fixed to the end of the upper gudgeon, which enters the 
box containing the machinery As some accuracy is required 
to make such a pinion work well, and these machines are often 
coarsely copstriirlcd, it will be necessary only to make about 
one inch and a half of the end of the said gudgeon exactly 
round, namely, that part of it which goes through the bottom 
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of the box, and the other part may be fastened so, that it can 
jfive way to any remaining inaccuracy of the rest of the 
gudgeon. In a machine adapted for a gin, the first wheel, for 
example, might have sixty-ibur cogs, and this with a pinion 
of four leaves, would require sixteen revolutions of the gin, 
for one of the wheel. Allowing ten yards for the circum¬ 
ference of the gin, it will take one hundred and sixty yards of 
rope ; and considering that the said wheel can nearly make two 
revolutions, and that the catch will still act only once, it will 
consequently act for a pit of three hundred yards deep, as well 
as for one often or twenty. 

In a njachine, designed by the Inventor for a gin, the 
three wheels where placed one on another, and tl>o index 
divided, viz. the fifty on the second, and the 1000 on the 
third wheel. The wheels moved, and the two hands stood, 
which pointed out the numbers as exactly as the machine 
shown b\ the plate. Machines for hand-windlasses may be 
made in the very same manner, and would be more sinijjle, 
though the difference is but small ; viz. the box would require 
but one lid and lock, and the two smaller wheels would become 
unnecessarv. 

I'hongh in setting the machine so as to begin counting with 
one, it may easily be effected by lifting out the spring, and then 
turning the wheel with the other hand, till both hands stand 
upon one; yet in the double index, the upper hand must only 
be set thn> with the wheel, and the lower must be moved round 
on its socki't. 

h is not to a proprietor only that such a machine maybe 
useful: it will save the honest banksman the trouble of noting 
down each box which is drawn up ; but whether it may be 
chietly designed for this use of preventing mistakes, or to the 
other of preventing fraud, it is necessary that the machine be 
so contrived that nothing essential to its accurate performance 
can be disengaged by accident or artifice. Hence it is intended 
to be inclosed in a box, without opening which, neither the 
endless screw can bo disengaged from the wheel, nor the 
spring ; nor can the number on the index bo altered. For 
greater security, the box might be made of iron, and be pro¬ 
vided with a good lock ; otherwise, the stress is so small, that 
a wooden box Would answer, if secured from the efl’ects of the 
w^eather. 

The machines designed for gins, the Inventor proposes to 
fasten to the beam in which the upper gudgeon turns. To 
effect this, the bottom of the box may have two projecting 
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ends with holes in them, larger than necessary to receive a 
strong pin or rivet: which pins must have large heads, so that 
w'heu properly driven or riveted in, the ho\ may be able to 
give way to any remaining inaccuracy in the lower parts of 
the gudgeon, as already mentioned. The machines designed 
for hand-windlasses, like the one represented by the plate, may 
be fixed to the side of the post in which one of the gudgeons 
turns; or tliey may be so contrived, that the gudgeon with the 
endless screw may be a piece by itself, attached only to the 
windlass by a square, or otherwise, as often practised in cotton- 
mills and other machinery. 

The reference already made to the plate, having explained 
only the general principle of these machines, it will now be 
proper to advert more particularly to the several parts. 

Fig. 1. A, the roller, with an endless screw, to be the sizi 
of the gudgeon of a hand-windlass. 

B, the first wheel of forty teeth, with a brass catch C’. It 
may be moved backw'ards or forwaids by the endless screw . 

D, a ratchet-vvhciel with fifty feet, which, wlieui the wheel B 
is put in motion one way, the catch wdl slide over its tetdh ; 
but on turning it the other way, the catch will drop into and 
forward this wheel one tooth, in which situation it is prevented 
from returning by the spring E, placed on the side of the box 
which holds a tooth on the side oi the wheel. 

F, a small pinion of four teeth, on the back part of the axle 
of the wheel D. This pinion moves a large wheel on the other 
side of the box. 

Fig. 2. G, the large wheel last mentioned ; it has eighty 
teeth. 

H, a smaller wheel of fifty teeth, fixed fast on the face of 
the wheel G; which wheel H works a wheel 1, ot the same 
number of teeth, shown by dotted lines, behind the figured 
dial-plate. 

The short hand or finger of the dial, is placed upon an arbor 
or collar of this wheel I, and moves with it. 

The long finger or hand of the dial-plate, goes upon a square 
- on the end of the spindle on which the above arbor moves; 
which spindle moves forward this long finger one division in 
fifty of the outer circle marked on the dial-plate, every time the 
rope, or any thing attached to it, has been down to the bottom 
of the mine, and returned to the top. 

The inner circle of the face of the dial is marked in divisions 
of fifty each. When, therefore, fifty draughts up and down 
have been made from the mine, the shorter hand will be found 
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if both hands were orig-inally set correctly at the top, to have 
moved to the first interior division marked 50 ; and so on, in 
proportion, will advance as more draughts are made. 

K is a board placed under the wheels BD, in fig. 1, and 
which separates them from the other wheel-work in fig. 2, 
where only a few teeth of the wheel B appear behind it. 

LL, show the temporary handles in both figures; and the 
position of those letters denote that the gudgeon of the wind¬ 
lass, when the machine is in actual use, should be there joined 
to or make a part of the roller A. 

Fig. 3 shows, on an enlarged scale, the form of the catch C. 
The steel spring M pressing against the pin N, returns the 
catch to the tooth of the wheel D, when it has been forced back : 
and a pin fixed underneath the catch moves in a groove O, made 
in the wheel B, to prevent the catch being pressed too far back, 
or thrown out imj)roperly by the spring. 

A door is fixed on each side of the box, and should be 
locked to prevent thc‘ hands from being improperly moved. 

It will esisily be perceived, that by enlarging the wheels, 
and increasing the number of their cogs, the number of yards 
r<'(juired ibr tlie depth of a mine, as likewise the number of 
boxes to be pointed out in any given interval, may be carried 
to afiy desirable extent. 


Dhtcitine for ohtainin^ the Bevel if Wheels, 

Fig. 4, plate XVT, represents the instrument for bevelling 
wheels, which may properly he called a bevelling quadrant; the 
graduated .scale FB being the fourth part of a circle, and 
divided into IH) degrees from F to B. 

ACB and DCE are the limbs of the quadrant, which move 
on the centre at C. The edges of the limbs ACB and DCE 
are each in a right li ne, and intersect each otJier exactly at 
the centre C, in order that the angles ACD and ECB iiuiy be 
equal. 

The scale is attached to the end of the limb B, and slides 
through the end of the other limb at E, in a dove-tail, to which 
it can be fixed at pleasure by a small screw. 

Bevelled wheels are generally such os run or work into one 
another, the one in a horizontal and the other in a vertical 
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position; or, iwhose axes are at rij^ht angles to each other; as 
the two wheels in figs. 5 and 6. 

The bevels of the two wheels, running as above, are found 
by drawing a right line from the point K, fig. 5, or b fig. 6, 
where the centre-line of the axes intersect each other, (and 
which may be properly called their common centre of motion, 
to which all the teeth in both wheels must point,) to the 
extremity of the circumferences where the two wheels meet, 
as BD, and b a. 

In fig. 5, where the two wdieels have tlie same diameters, 
and the axes are at right angles, the bevel of the wheels, 
described by the line DB, will be equal each to an angle of 
45 degrees, or half a right angle ; for the sides and angles 
D, E, B, A, are equal; therefore the diagonal, or line DB, 
divides the right angles ADE and EBA into two equal parts. 

The degree of bevel then is expressed by the angles 
described by the centre-line of the axis of the wheel, and the 
bevel line of the teeth DB falling upon it. 

In fig. 0, the wheel a c e is twice the diametf'r of that 
marked a df: to find their respective bevels Irom the point b, 
where the centre-line of the axes intersect each other, draw 
the line 6 a to the extremity of the wheels at y, as already 
noticed, which divides the parallelogram c a dh into two e(jual 
parts. But the base a c, of the angle c h a, is double the 
base ad, of the angle d 6 a ,* consequently the bevel of the 
large wheel ace, is doable the bevel ol the small one a d f: 
therefore, the bevels of wheels are, to one another, as the 
differences of their diameters. 

To ascertain, then, the bevels of any two wheels that are 
intended to pitch or run into each other, it is only necessary 
to know their diameters, or what is the number of teeth in 
each: then say, as the sum of their diameters, or teeth, is to 
90 degrees, so is the diameter, or teeth, of each wheel, to its 
respective angle or bevel. Suppose, for example, one wheel 
of 40, and another of 20 teeth ; then as 40 -f- 20 — 60: IK) :: 40: 
60. Again, as 60: 90 :: 20: 30. The bevel of the wheel of 40 
- teeth then, by the above formula, is equal to an angle of 60 
degprees, ''and the other of 30 degree; which, added together, 
is = 90 degrees. Or, having found the complement of one 
of the wheels, as above, subtract that from 90, and the 
remainder will be the complement of the bevel of the other. 
Where the axes of the wheels make either a greater or smaller 
angle than 90, take the complement of the angle which they 
describe for the middle term, in place of 90, and proceed, in 
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7b ’tut lib irnmtamim' &'lia!vitfg irapd the Ivei^cl df tld 
whed ci 40 tedOi to'lMS to an »igle of 60 deMdi|< ino^n 
the under edge of the liiii|i"£ of the qaadrant (fig. 4) to ^ 
on the scale, end then tepfUf the wBfet edge of ^e hnih D, 
to the under part or sole of tiie 8weel at X, fix. &i and the 
inner edge at the oOipr Ihtah A describe ^e hh^ that 
the wheel must be worked or fornied to. Tben, for 0MI%beel 
of 20 teeth» set die ipiadrast to an angle of d^ew, «nd 

? roceed hi like manner with it, and id on fat miy Otb^ beref. 

'he bevri may be alm> expressed bjr the angle delMI]^ by 
the sola or under*j^rt of the wheel and' fihe Unb of %evel 
of the teeth, as XCB, fig. 4; in wMoh case, the beveli of 
two wheels, so expressed, will be to one dimther, in the 
inverse proportion of their diameters; and the qnadi^t will 
equally apply to fiio above-mentioned purpose, by numbering 
the divisions of the scale the contrary Way, to that in die 
drawing. 

The instrument here described, and the nUtttner of nsing it, 
are so very simple, that almost any mechailie, employed in 
machinery, may both make and use it. 

The instrument mav be made either of wood or metel; and 
will be fodhd particulauiy nsefnl in bevelling sttmll mefhl wheels, 
where the apparatus commonly used In bevetfing large wheeli 
cannot be applied. 


Method qf chtmiing admirahU Lakes Mi^dder. 

Madder ii well known to famish a dye less subject to 
obaagd by expoMifU td air, than any other vegetable colour, 
exdept indigo ; yUtdll the following processes Were pidifished, 
no means warfi ^iwa td obtaining from it 4 red colorfr 
potfiessing thAdlG|l4i and transparency of the UAesmade from 
odlluQeid. SeWiial df the most emneUt ^aemters of this 
cu fa lry had beeU il^^llte habtf of nsing madder lakes in oil 
pidlares ; but tbd odIbUrs diey possessed under this name Were 
eidler a yeltowkli^ red, nemly of the hue of brick dust, or a 
pads pink, opaitd tmd wHhoui clearness or depth of tint, and 
qaitO'Siifit lo 1^ used in water-colours. By the old refcipes, 
6. VOL, I. Q 
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tjbe Best piurt <^*tbe cdlboring matter of tiiis was in fact 
not extracted, and tiie produce Mras therefore im^rfect. Br 
the following new process, however, an admirable lake, will 
be obtained. 


PROCESS FIRST. 

]&iclose two OQDces, troy-weight, of the finest Datch mad¬ 
der, known in commerce by the name of crop madder, in a 
bag, capable of containing three or four times the quantity, 
and made of strong and fine calico. Put it into a large mar¬ 
ble or porcelain mortar, and poor on it about a pint of cold 
soft water. The Thames’ water, when filtered, is as good as 
can be used ; it being very nearly as pure as distilled water, 
at least when taken up a very little way above London. With 
a marble or porcelain pestle, press the bag strongly in every 
direction, and, as it were, rub and pound it as much as can 
be done without endangering the bag. The water will very 
soon be loaded with the colouring matter, so as to be quite 
opake and muddy. Pour oiT the water, and add another pint 
of fresh water to the root, agitating and triturating it in the 
manner before described; and repeat the operation till tiie 
water comes off the root very slightly tinged. About five 
pints of water, if well agitated and rubbed, will extract from 
the root nearly the whole of its colour; and if the residual root 
be taken out of the bag and dried, it will bo found to weigh not 
more than five drachms, apothecaries’ weight; its colour will 
be a kind of light nankeen, or cinnamon, and it will have en¬ 
tirely lost the peculiar ordour of the root, and only retain a faint 
woodv smell. 

The water, loaded with the colouring matter, must be 
put into an earthen vessel or well-tinned copper, or, what is 
still better, a silver vessel, (for the use of iron must be care¬ 
fully avoided through the whole,) and heated till it just boils. 
It must then be poured into a large earthen or porceldin basin 
tmd an ounce troy-weight of alum dissolved in about a pint of 
boiling soft water, must be poured into it, and stirrea until 
it is thoroughly mixed. About an ounce and a half of a 
saturated solution of mild vegetable alkali should be geqtly 
poured in, stirring the whole well all the time. A considerable 
effervescence will take place, and an immediate precipitation 
of the colour. The whole should be suffered to stand till cold, 
and the clear yellow liquor may then be poured off from the 
red precipitate. A quart of boiling soft water should again 
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be poured ou it» and well stirred. . Wheu cool, the colour 
may be separated from the liquor by filtration through paper 
in the usual way; and boiling water should be poured on it 
in the filter, till it passes through of a light straw colour, and 
quite free from any alkaline taste. The colour may now be 
gently dried ; and when quite dry, it will be found to weigh half 
an ounce; just a fourth part of the weight of madder employed. 

By analysis, this colour possesses rather more than 40 per 
cent of alumine. If less than an ounce of alum be employed 
with two ounces of madder, the colour will be rather deeper; 
but if less than three-quarters of an ounce be used, the whole 
of the colouring matter will not be combined with alumine. 
On the whole, the proportion of an ounce of alum to two 
ounces of madder, will probably be found the best. 


PROCESS SECOND. 

If, when the solution of alum is added to the water loaded 
with the colouring matter of the root, the whole be suffered 
to stand, without the addition of the alkali, a considerable 
precipitation will take place, which will be of a dark dull 
red. The remaining liquor, if again heated, will, by the addi¬ 
tion of the alkali, produce a rose-coloured precipitate of a 
beautiful tint, but wanting in force and depth of tone. 

This is the process recommended by Watt, in his Essay 
on Madder, in the Annales de diymie, tome 7; and the colour 
may perhaps with propriety be called Madder JLake. But 
although the lighter red may be excellent for many purposes, 
yet the colour produced by the union of the two colouring 
matters, as given in the first process, is preferable for general 
use, being of a very beautiful hue when used thin, and po. - 
sessing unrivalled depth and richness either in oil or water, when 
laid on in greater body. 

If but half an ounce of alum be added to the two ounces 
of the root, the first precipitate wdll be nearly similar to that 
when an ounce is employed ; but the second, or lake precipi¬ 
tate, will be less in quantity, and of a deeper and richer tint. 
In this case, the whole of the colouring matter, as before 
observed, is certainly not combined with the alumine; for, 
on adding more alum to the remaining liquor, a precipitate 
is obtained of a light purplish red. In this process, when 
two ounces of madder and an ounce of alum are used, the 
first precipitate has about 20 per cent/ of alumine, apd the 
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«eo0Dfi» or hkA precipitate, about 53 per cent.; but ibe «9 
proportiofis'wiU vary ia repetitions of the procesa. 


PROCESS THIRD. 

If the madder, instead of beings washed and triturated wiUi 
cold water, as directed in the foregoing process, be treated in 
ejs^actiy the same manner with boiling water; the colour 
obtained will be rather darker, but scarcely of so good a tint; 
and the residuum of the root, however carefully pressed and 
washed, will retain a strong purplish hue; a full proof that 
some valuable colour is retained in it, probably iixed in tbe 
woody fibre by the action of beat. Watt, in his excellent 
Essay on Madder, above referred to, observes, that cold water 
extracts the colour better than hot water; there is, indeed, 
reason to suspect, that a porportion of tbe colouring matter, 
which produces the bright red pigment, distinguished before 
by tlie name of Madder Lake, remains attached to the root, 
when acted on by boiling water. 


PROCESS FOURTH. 

If to two ounces of madder, a pint of cold water be 
added, and the whole be suffered to stand for a few davs, 
(three or four days,) in a wid6-mouthed bottle, lightly corked, 
in a temperature of between 50” and 60”, and often shaken, 
a slight fermentation will take place ; the infusion will acouire 
a vinous smell, and tbe mucilaginous part of tbe root will be 
in a great degree destroyed, and its yellow colour much 
lessened. If tbe whole be then poured into a calico bag, and 
the liquor be suffered to drain away without pressure, and 
then the root remaining in the bag be treated with cold water, 
exactly as directed in the first process, tbe red colouring 
matter will quit the root with much greater ease than before 
fermentation. It will also be equal in quantity to that afforded 
by Ike first process, but of a much lighter red. This differ- 
" eace of tint appears to be owing to a destruction of a part 
of the lake by the fermentation of the root; for if the colours 
from the fermented rout be obtained separate, as in the second 
process, the first precipitate will not sensibly differ from that 
obtained from the onfermented madder, but the second, or 
lake, 'jrill be of a very light pink. This process, then, is not 
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to bo recomiveiidod, but the account of it k uaeful, as showia^ 
the effect of different modes of management. 


8PANl$in AND SMYRNA MADDERS. 

Spanish madder affords a colour of rather a deeper tone 
than the Dutch madder, but it does not appear to be of so pure 
a red os the Zealand crop madder. 

The Smyrna madder is a very valuable root. The colour 
produced from it, by process first, is remarkable for the rich¬ 
ness and depth of its tint. The quantity produced from 
two ounces, is only three drachms, twenty-four grainsbut 
this is not jto be wondered at; for as this madder is imported 
in the entire root, in a dry state, and the crop madder of 
Zealand consists principally of the bark, in which probably 
the greatest part of the colouring substance resides, there k 
every reason to think that the Smyrna madder really contains 
a greater proportion of colour than the Zealand, in equal 
quantities of the entire root. 

The products of process second prove, than the lake of the 
Smyrna madder is more abundant in quantity, and of a richer 
tone, than that of the Dutch root; for, from two ounces of 
Dutch madder, the first precipitate was two drachms, and 
the lake was two drachms and forty-eight grains ; whereas, 
from two ounces of tlie Smyrna root, the first precipitate was 
one drachm and twenty-four ^ains, and the lake was two 
drachms and twenty-four grains. The proportion of the 
colour is, therefore, much higher in the Smyrna than in the 
Dutch root. 


FRESH MADDER. 

The colour may be prepared from the recent root; and it 
will be of a quality equal if not superior to any other. The 
fresh root is, however, not always to be obtained; with a 
small quantity of the best roots packed in moss fregn Holland, 
the following process answered perfectly well. 

Eight ounces of the root having been first well washed and 
cleaned from dirt of all kinds, were broken into small pieces 
and pounded in a bell-metatl moftar, with a wooden pestle, 
ttll reduced into a uniform pastq. This paste being inclosed 
in a eaiioo bag, was washed an^ triturated, as described in 





126 COMPENDIUM OP PRACTICAL INVENTIONS. 


Sir if. obt«iming tJccMrtU Ltke/rvm madder. 

first process, with cold water. About five pints seemed 
to have extracted nearly the whole of the colour. To the 
water thus loaded with colour, and boiled as before, one ounce 
of alum dissolved in a pint of boiling water was added, and 
the alkali poured on the whole, till the taste of the mixture 
was just perceptibly alkaline. The colour thus obtained was oi 
a very beautiful quality. 

The success of this experiment, renders it probable that 
this mode of obtaining the colour from the fresh root, may be 
productive of extensive advantages. Many tracts of land, in 
this country, are as well adapted to the growth of this valu¬ 
able article, as the soil of Holland can be; and the cultivation 
of it, which has more than once bwn attempted to a consider¬ 
able extent, has been laid aside, principally from the expense 
attendant on the erection of drying-houses and mills, and the 
great expense and nicety requisite for conducting the process 
of drying. But should the colour prepared in the mode just 
described, be found to answer the purposes of the d^ers and 
calico-printers, the process is so easy, and the apparatus 
required for it so little expensive, that any grower of the 
root “might extract the colour; besides which, another great 
advantage would be obtained ; the colour thus separated i'rom 
the root, may be kept any length of time, without danger of 
spoiling, and its carriage would be only one-fourth of that 
of the root. And as it is probable that the dyers, according 
to the customary mode of using the root, leave in it a very 
considerable part of the colour,*therc seems reason to conclude, 
that more important advantages than have yet been adverted to, 
may arise from the process here recommended. 

Should it be attempted to obtain the colour from the fresh 
root, on an extensive scale, the roots duly washed, might 
be reduced to as uniform a pulp as possible, by grinding or 
pounding. To this purpose, it is probable, that Ae cyder- 
mill w'ould answer perfectly well; and its extreme "simplicity 
is a great recommendation. For the pnroose of trituration, 
bags of woollen, such as are used in the oil-mills, would pro¬ 
bably answer as well as calico, and they would be much cheaper 
and more durable. A large vat, with stampers, would be easily 
eonstructed, for holding and pressing them and water; and 
when the colour was boiled and precipitated, the flues of the 
boilers might easily be formed into convenient drying-tables, 
without any additional expense of fuel. 

Tlie i^thor of these j^ocesses, considers the essential 
advantdge of them, to consist in the trituration or pressing of 
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the root in cold water; and it appeared to him that the colouring 
matter of the root had not, previous to his investigations, been 
considered so nearly insoluble in water, as be found it to be. 


Method of obviatmg' the necessity of lifting Ships, 

The invention of suspending, instead of lifting ships, for 
tlie purpose of clearing them from their blocks, is attended 
with great advantages. From the saving of time alone, which 
amounts to two-thirds, is derived tlie important advantage of 
enabling large ships to be docked, suspended, and undocked, 
the same spring tides. Without enumerating the inconve¬ 
niences arising, and perhaps injuries ships are liable to sustain 
from the practice of lifting, and which are removed by the 
plan now proposed, that which relates to manual labour 
deserves particular attention; twenty men being sufficient to 
suspend a first-rate, whereas it would require upwards of 500 
to lift her. The situation which the'Inventor of the plan of 
suspension held in Plymouth yard, attached to him, in a great 
degree, the shoring and lifting of ships, as w'ell as other 
practical parts of the profession of a shipwright. Here he had 
an opportunity 6f observing, ahd indeed it was a subject of 
general regret, how much time, expense, and labour, were 
required in lifting ships, particularly those of the line. This 
induced him to consider whether some contrivance could not 
be adopted to obviate these evils ; and it occurred to him, that 
if he could so construct the blocks on which the ship rests, 
that the weight of the ship might be applied to assist in the 
operation, he should accomplish this very desirable end. Tn 
September, 1800, the shoring and lifting of the San Josef, a large 
Spanish first-rate, then in the dock at Plymouth, was committed 
to his directions; to perform which, the assistance of the prin¬ 
cipal part of the artificers of the yard wt»s requisite. In conduct¬ 
ing this business, the plan, which will be hereafter described, 
occurred to him ; and froin that time, he by various experi¬ 
ments, proved his theory to be correct: the blocks constructed 
by him, upon which the ship rests, being so contrived, that 
the facility in removing them is proportioned to the quantity 
cf pressure; and this circumstance is always absolutely under 
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eommtmd, by increasitig^ or diminittung the ai^gle of three 
tredges, ^ich constitote otte of the blocks ; two of which are 
horizontal, and one ▼ertical. By enlarging the angle of the 
horizontal wedges, the vertical Nvedge becomes of consequence 
more acute ; and its power is so increased, that it has a greater 
tendency to displace the horizontal wedges. By May of 
experiment, three blocks were made of hard wood, and the 
wedges of various angles. The horizonal wedges of the 
first block w'cre nine degrees; of the second, seven; and of 
the third, five ; of course, the angle of the vertical wedge of 
the first block was 1G2 degrees; of the second, !()(»; and of 
the third, 170. These blocks, or wedges, were well exeented, 
and rubbed over with soft soap. They were then placed in a 
dock, in the King’s yard at Plymouth, in which a sloop ol war 
was to be docked ; on examining them after the vessel w'as in, 
and the water gone, they were all found to have kept their 
situations, as placed before the ship rested upon them. Shores 
in their wake were then erected to sustain the ship, prior to 
the said blocks being taken from under the keel. The process 
of clearing them was, by applying the power of battering' 
rams to the sides of the outer ends of the horizontal wedges ; 
alternate blows being given fore and aft; by which means they 
immediately receded, and the vertical wedges were disengaged. 
It was observed, even in this small ship, that the block M'hich 
was formed of horizontal wedges of nine degrees, came away 
much easier than those of seven, and the one of seven, than 
that of five. In removing these blocks by the power of 
the battering-rams, M-hich were suspended in the hands of 
the men employed, by their holding ropes passed through 
holes for that purpose, the operation was Very laborious to 
the people ; they having to support the weight ot the battering- 
rams, as well as to set them in motion. The Inventor thon 
conceived the idea of alTixing wheels near the extremity of that 
part of the rams, which strikes the wedges. This was done 
before the blocks were again placed ; and it has since been 
found fully to answer the purpose intended, partioularly in 
returning the horizontal wedges to their original situations, 
when the work is performed for which they were displaced ; 
the wheels also giving a greater increase of po^r to the rams, 
and decrease of labour to the artificers; besides which, the 
blows are given with much more exactness. The same blocks 
were again laid in another dock, in which a two-decked ship 
of the line was docked. On examination, they were fou^ 
to be very severely pressed, but were removed with great 
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ease. They were again placed in another dock in which a 
three-decked ship of the line was docked. This sliip having 
in her foremast and bowsprit, the blocks were put quite 
forward, tliat being the part wJbich presses them with the 
greatest force. As soon as the water was out of the dock, it 
was observed, that the horizontal wedges of nine and seven 
degrees had receded some feet from their original situations. 
This afl'orded a satisfactory proof, which experience has since 
demonstrated, (though many persons before would not admit 
of, and others could not understand, the principle,) that the 
facility of removing the blocks or wedges, was proportionate 
to the quantity of pressure upon them. The block of live 
degrees kept its place, but was immediately cleared by applying 
the power of the battering-rams to the sides of the outer ends 
of the horizontal wedges. The above experiments being 
communicated to the Kavy Board, the Inventor was directed 
to attend them, and explain the principle of his invention; 
whicli explanation, farther corroborated by proper testimonials, 
was so satisfactory, that a dock was ordered to be fitted at 
Plymouth, under his immediate directions. The horizontal 
wedges in this and in the other docks, that were afterwards 
fitted by him, are of cast iron, with an angle of about five 
degrees and a half, which, from repeated trials, are found 
equal to any pressure, having in no instance receded, and, when 
required, were easily removed. The vertical wedge is of wood, 
lined with a plate of wrought iron, half an inch thick. On tl»e 
bottom of the dock, in the wake of each block, is a plate of 
iron three quarters of au inch thick, so that iron at all times 
acts in contact with iron. 

The dock being prepared at Plymouth, in August, 1801, 
the Canopus, a large French 80-gun ship, was taken in and 
rested upon the blocks ; and the complete success of the expe¬ 
riment was such, that other docks were ordered to be fitted at 
Sh^erness and Portsmouth dock-yards, under the Inventor’s 
directions. At the former place, a frigate, and at the latter, a 
three-decked ship, were suspended in' like manner. This was 
in December, 1803, and January, 1803; and the reports were 
so favourable, that directions were given for the general adop¬ 
tion of these blocks in the King’s yards. 

The time required to disengage each block, is from one to 
three minutes after the shores are placed; and a first-rate sits 
on about fifty blocks. Various are tlie causes for wWch a ship 
niay be required to be cleared from her blocks, viz. to ship 
the main keel; to supply a false keel; to repair defects; 

6. VOL. I. R 
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A blow most then be giren forward on the onter end of the 
iron wedms with the battering-rams in a fore and aft direction, 
which wiU cause them to slide aft, as shbwn in the plan. The* 
battering-rams abaft than fWtnm fte blow, and the wedges 
again come fornrard; by the repetition of this operation, the 
wedges will be with neat edse cleared, and the angular block 
on the top will drop down. When the work is performed, the 
block* mnst be replaced nndar the keel, and the wedges driven 
back by wlbdking the rams athirart ships, as described in the 
section. . 

In retoming the iron wedges, to avoid straining the angular 
blocks, it is proposed to leave a few of them out forward and 
aft, and stop the ship up, by laying one iron wedge on the 
other, as shown by fig. 1. 

To fiicilitate ^e business, blocks may be cleared forward 
and aft at the same time, sufficiently to place one, length of 
false keel. If the false keel should want repairing, it may 
be done without any additional shores, by clearing one block 
at a time, and when the keel is repaired in tiie wake of tiiat 
block, return the wedges os above directed, and clear the 
next, &c. 

In the section and plan, fig. 2, A is the keelson. 

B, the ceiling. 

C, floor-timf]^. 

t^g wood. 

B, nluA bottom. 

F, keel and false keel. 

G, angular blocks, with a half-inch iron plate bolted to 
them. 

cast iron wedges. 

1; iron plate of three-fourths of an inch thick, on the 
bottom of the dock. 

K, battering-rams, with wheels, and ropes for the bands. 

L, cast iron wedges, having received a blow from forward. 

M, shores under the ship to snstain her weight. 

Fig. 3, represents part of a top-gallant mast fitted with a 
wedge-fid. 

a, top-gallant mast. 

h, fid, with one horizontal wedge worked on it. 

c, moveable wedge, with the iron strap and pin over it, to 
keep it in iits situation. 

d, tmssel trees. 
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Description of a StovSt on the Principles of the 
Swedish Fire-place^ with Heat-openings. 

The true principles of constructing fire-places, so as to 
obtain the greatest heat with the least consumption of fuel, 
have been known for some time: hot they have been ntueh 
less generally adopted, than the necessity for economising f«el 
demands. We see many fire-places so deep, as to consume 
double the quantity of fuel necessary, and yet heat the apartment 
bat faintly, where half tlie expense might be spared by altering 
the fire-place according to Count Rumford’s plan. 

If a chimney smoke, instead of reducing the tunnel to pro¬ 
per dimensions, so that descending currents cannot take place 
in it, scarcely any remedy is thought of but air-holes, which 
require tlie sacrifice of a certain quantity of fuel, to counter¬ 
balance the effect of the cold continually entering. 

The use of the Swedish stoves, is scarcely known in the 
southern part of Europe, probably from their not having be€*n 
constructed on jnst principles, or in the best proportions, at 
their first introduction. But the Author of this essay having 
had one made which appeared to many of his friends to produce 
an astonishing effect, in compliance with their request, he has 
undertaken to give an exact description of it, premising a few 
principles, with regard to fires ; 

1. The heat produced, is proportionate only to the air con¬ 
sumed by the fuel. 

2. The quantity of heat produced by a given quantity of 
fbel, is greatest when the combustion is most complete. 

3. The combustion is most complete when the combustible 
part of the fuel is retained longest in pipes in which it may 
undergo a second combustion. 

4. Of the heat produced, none is of nse, but what is 
dtffhsed through the space to be heated, and retained in this 
space. 

5. The temperature in this space will be higher, in pro¬ 
portion as the current of air, which is to renew smd keep up 

combostioo, is less disposed to absorb the heat of this 
i^ace in passing through it. 

Hence are dedncible the following obvious conseqnences: 

1. The fire-place must be kept separate from all bodies 
that conduct heat rapidly* 
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2. As heat can be produced only by combustion, and 
combustion can be maintained only by a. current of air, this 
current should be directed into pipes, where it preserves the 
requisite velocity, without escaping from the place to be heated, 
so that the heat it deposits in it, gradually accumulates in the 
whole of the isolated stove, to be afterwards given out slowly, 
according to the laws of its equilibrium. 

3. When the wood* is consumed to such a point as to 
afford no more smoke it is of advantage to stop the outlets of 
these pipes, to keep in the heat tiiat would be carried into the 
chimney by the continued current of fresh air, which would 
necessarily be of a lower temperature. 

4. AVe shall obtain a higher temperature, and preserve it 
longer under similar circumstances, if we construct within the 
stove, or under the hearth and round the fire-place, pipes in 
which the air derived from without, is warmed before it enters 
into the apartment to support tht‘, fire, or to replace what has 
been consumed. 

These pipes are what ha\e been called heat-openings, 
because, instead of considering their principal object, it is 
commonly supposed that they are made, to gi\e a more rapid 
passage to the heat produced. This is not totally without 
foundation, since the temperature of the air issuing from them 
is increased by the heat if absorbs I'roin lhesto\e; and on this 
account some might he disposed to neglect them, as contrary 
to the most essential object, that of retaining the heat in it; 
but it is to be observe d, that we can shut these outlets when 
we please; and that we may even cut oil’ all communication 
with the external air, by means of a simple slider ; so that 
every advantage may be derived from them without any incon¬ 
venience. It must be added, that they are necessary in very 
close apartments, unless we would expose ourselves to currents 
of cold air. These reasons show the advantage of employing 
the heat-openings in the Swedish stove, to which they have not 
hitherto been applied. 

The Swedish stoves are constructed according to the most 
correct principles, and the pipes in which the smoke circulates, 
are disposed in the best manner for efl’ecting its complete com¬ 
bustion. Their utility has been found so great, that they have 
become general in Sweden, where the winters are very severe. 


* lu Ulis wood is the fael particularly named, becansc it was written 

In Fiance, where no other fuel is gineral. 
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and where they have diminished the consumption of nood one* 
third , so that there is no country where inclemency of weather 
is gnarded against at less expense. They have likewi.se been 
employed advantageously, with the necessary variations of form, 
in Rehouses, breweries, &c. 

Their construction is by no means expensive ; they save 
iron-work, and require only bricks or tiles. These are recom¬ 
mended to be placed edgewise, and chosen as thin as possible 
for the inner walls. The circulating pipes are to be placed so, 
that rain falling down the chimney can never get into tliem. 
The method of using them is so easy, that in the largest public 
buildings one person is suflicient to light all the fires. All the 
wood that can be contained in the fire-place, which is very 
small, is to be put in at once; it.is to be sawn into pieces of 
equal lengths, and ns soon as it is burned, the slider that 
stops the communication of the circulating pipes with the 
chimney is to be thrust in. By these means, nil the heat, 
which the fuel is capable of producing, remains in the pipes, 
and issues out slowly, and only to ditfuse itself in the apart¬ 
ment ; while p single piece of wood that had not burned at 
the same time with the rest, would oblige the slider to be left 
open, and the current of air necessary for its combustion, 
would carry off into the chimney the greater part of the beat 
produced. 

The following is a description of the stove constructed 
according to the Author’s directions : 

Fig.l, plate X Vllf, represents a front view of the stove ; its 
height is 104centiraetre.s, (about 64.J inches English,) exclusive 
of the vase, which is a separate ornament, merely placed on 
the top. 

Its breadth is 85 centimetres, (about inches.) 

Its depth 58 centimetre.s, (about 22,8., inches.) 

The height may vary according to the size of the apartment, 
and may be extended without inconvenience to two metres, 
(about 6 feet (>^ inches ;) or may be reduced so as not to exceed 
one-third of that height. 

The other two dimensions are determined by those of the 
bricks employed to form the interior circulatory pipes, which 
shamld be in certain proportions, that the smoko may pass 
through them freely, without so much air entering with it'as 
would condense it, or sink the temperature below the degree 
necessary in combas1 ion. 

W are the external parts of the two heat-openings. 

m i«, Apertures of the stove, by which the air, that is to 
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issae throagh the beat-openings, enters. These are closed, 
when the air is drawn from without, through a pipe passing 
under the floor; which is much more advantageous for renew¬ 
ing the respirable air of the apartment, and prevents the 
danger of currents of cold air, attracted by the fire ; the 
supply of air through a pipe is necessary, whenever the volume 
of air in the apartment is not sullicient both for the consump¬ 
tion of the fire, and the circulation in the heat-pipes. 

Fig. 2, is a plan of the foundation of the hearth, at the 
height of the line Ali, fig. J. 11 are empty spaces, to receive 
the air, and convey it into the compartments, where it is to be 
heated before it issues b\ the heat-openings, whether the air 
be obtained from without, or simply by the apertures m m, 

fiff- 1*. . 

Fig. 3, is a plan at the height of the line Cl), fig. 1; nn n n, 
are the double plates of cast iron, forming the compartments 
in which tlie air is to recci\e the efl'ect of the heat of the fire, 
o o, the empty space between llies(' plate.s. 

Fig. 4, a front section at t'.ie line IK, fig. 3. The arrows 
indicate the direction of the smoke in the circulators pipes of 
the front part.* In this section, the plates of “iron n n are 
seen in their perpendicular siiuation, with the tongues which 
form their compartments on each side of the fire-place. One 
of these plates is represented in front, lig. 7. 

T, is an opening left at the bottom of the fourth circulatory 
pipe, to restore the draught of air in the fire-place, if neces¬ 
sary, by burning there a lew' slips of paper, or other light com¬ 
bustible. The remark, if necessary, is inserted, because this 

{ )recaution may be neglected, as soon as the stove has been 
leated so as to have lost all its internal dampness. 

The door of this sort of blower or air-vent, ought to shut 
very close. For this purpose it is sufticient, to out a piece of 
brick of the proper size, to make a hole in it to receive a 
handle, and to fasten upon it a piece of sheet iron, projecting 
a little all round it. 

Fig. 5, a plan at the height of the line EF, fig. 1. 


Among tl>c nunibrr of Swedish stoves described and delineated in the 
collection published by Itaion Cionstodt, theie are 8e\eral, the circulating pipes 
of which pass under the hearth. This gives them a little more extent, no 
doubt, but as soon as the hearth is covered with ashes, the air passing beneath 
can receive but a very slight impression of heat; it obliges the fire-place to be 
raised higher; and it renders the construetion more complex and expensive. 
Tor these reacons it is not brought forward here. 
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Fig. 6, a transverse section at tlie line GH, of fig. 3; it 
shows the height of the fire-place, and the first direction of the 
flame. 

V points out the arraugemcnt of the heat-pipes. 

The dotted lines give tiie profile of the party walls, which 
form the four grand circulatory pipes. 

R the pipe which conveys the smoke from the circulatory 
pipes into the chimney, auJ in which is the register that outs 
oft' the communication. It is a common stove tunnel of plate 
iron ; but it would be better to use a substance more slowly con¬ 
ducting heat, as an earthen tube made on purpose, for that part 
in which the slider or stop-plate acts. 

The elbow made by tliis pipe to reach the chimney, renders 
it unnecc^ssary to repeat, that it is a point of the first import¬ 
ance for the body of the stove to be completely separate from 
the wall. The one described, is 25 centimetres (nearly 10 
inches) distant from the nearest point of tlie niche in which it is 
placed. 

S is an elongation of the perpendicular pipe that enters 
into the chirapey. It is intended to receive tJie water that 
might condense in the upper part, and which it prevents from 
getting into the stove. Its aperture is covered by a cap, which 
is easilv removed, and allows the pipe to be cleaned, without 
taking it dov. n. 

The dotted lines forming the square space Q, mark a place 
where a niche may be made, or a sort of little stove, as is done 
in some of the Swedish stoves, and would advantageously 
supply the place of the brick-work, with which it must other¬ 
wise be filled up. 

All these figures being drawn to the same scale/ there will 
be no dilficulty in preserving the proportions of the parts. 

The construction of Ibis stove is neither difficult nor expen¬ 
sive. For the outside, nothing is wanted but Dutch tiles, 
such as are used for common stoves, that is to say, thin in 
middle, and having a border all round, which serves to give 
them more stability. They are fixed in like mapner, by a 
band of metal. The hind part may consist entirely of bricks. 
The vase placed on the slab of marble or stone, which covers 
the stove, is a mere ornament. 

If it be thought proper to have no heat-openings, all the 
interior stroctnre may be made of bricks of proper sizes, laid 
with loanw earth moistened, and set on edge for the circulatory 
pipes, without any iron, except a cast plate^over the fire-place, 
and a door and frame in the usual manner. 
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The expense of the heat-openings, however, consists only 
in four cast iron plates with tongues and grooves to form the 
compartments represented at fig. 7. All the rest is done with 
plate-iron, bent round and rivetted, which, when once enclosed 
in the nmsimr\, will not admit the escape of the air. 

Cast iron plates with grooves are well known, since 
Franklin’s stoves have been adopted. If it w'erc found difli- 
cult to procure them, the-ir place might be supplied in two 
ways. First, by portions of pipes of cast iron, which might 
be placed vertically side b} .side, serving as the inside walls 
of the fire-place, and coininunicating with each other by little 
channels at the top and bottom, formed in the masonry. 
iSecondly, by common plain cast plates, soft enough to admit 
of being bored, so as to ri\et on bent slips of plate iron, 
which would perfectly answer the purpose of the tongues and 
grooves. As these would never be exposed to the action of 
tlie flame, there is no reason to fear their casting. The latter 
of these two methods is ob\iou.'^ly the most advantageous, as 
it occupies less room, and >et atlbrds more surface to receive 
tlie action of the heat, and communicate it to the circulat¬ 
ing air. 

In concluding this dc.scription of the stove, the Author 
observes, that nearly tw'o vears’ experience has convinced him 
of I he good elTects of its proportions. 

It is placed in a room fronting the north, the floor of which 
measures 47 metres square, (about 1543 feet,) and which is 
42.5 decimetres (nearly 14 feet) high. Every day a log of 
wood, 28 or 30 centimetres (10 or 11 inches) round, sawn into 
three pieces, or an-equal quantity of smaller w’ood, is burned 
in it at once. The slider of the door of the fire-place is shut, 
and the key, R, fig. 0, is turned, as soon as the wood is re¬ 
duced to charcoal. Ten hours after, the air throughout the 
room is at a temperature above the mean ; and the centigrade 
thermometer, placed 36 centimetres (above 13 inches) from the 
stove, rises rapidly to 16“ or 17°, (60” or 62” of Fahrenheit.) 

To show still more plainly to what de^ee the economy of 
fuel and preservation of heat may»be carried by this construc¬ 
tion, the following experiment may be related; it was repeated 
on several occasions, and always with nearly the same results: 

The thermometer in the room, in which there was no fire 
the day before, being between 9“ and 10”, (48” and 50” of 
Fahrenheit,) a log, sawn as usual in three, was put into the 
fire-place about eleven in the morning; and at three in the 
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afternoon, a timilar quantity of fuel was pat in. 1^ thermo* 
meter, pl^ed at the distance above-mentioned, nils, 

Degree*. Oegveet. 


At four o’clock, at . . 

. ... 42* 

4nm 

107 of Fahrenheit. 

At five. 

, ... 37 

sz 

98 

9B 

At Beven. 

... 34 

rs 

93 

If 

At nine. 

... 31 

— 

87 


At midnight. 

... 26 

=r 

78 

>3 


The iron rim of the heat-openings could not be toncbed 
with the hand. The bulb of the tlierraometer being placed 
opposite one of tliese openings, at the distance of ^ centi¬ 
metres (above 3 inches) rose in four minutes to 35*, (95" of 
Fahrenheit.) 

The next morning, at nine o'clock, the Uiermomcter, which 
bad been again placed at the distance oi 35 centimetres, (nearly 
14 inches,) was M, 22", (7i" F.) 

Finally, at noon, that is to say, twenty-one hours after the 
last a-ood was put in, and eighteen hours after the kc'V had been 
tamed, all the wood being reduced to charcoal, the thermome¬ 
ter stood between 18" and 19", (<>4" and 60" F.) It was then 
placed two centimetres only from one of the heat-openings, 
and in less than six minutes it rose to 26", (78" F.) 

These effects are so different from what we commonly 
obtain by tbe consumption of three or four times as much fuel, 
that tbe Aiithor expects more than one reader wHI sumose 
them exaggerated; but he hopes a sufficient number wifi be 
found to make a trial of these stoves, that their testimony and 
example may at length triumph over our habits, and produce 
a general conviction, that, without suffn*iiig any privation, 
we may preserve from us^ss waste an article of the first 
necessity. 


• The degree* mentlooed here are those of tbe ceotigrade ihenaeBiirter, the 
vae of which is as general in Fnmcc. as that of Fabrcoliett is InEnglaiid. 
The centigrade thermometer is ametimes called Celsius's thermometer. It 
may be nsefht to observe, althongfa the calculation In each instanee is rendered 
aMBoeo ssa ry flti die present occasion, that its degrees will be reduced to 
of Frtpreabeit, if ninltlplied by 1.8, and tbe product increased by tbe adifi* 
tion of omaber Sa: Unu 43 x 1.8-|-82-=. 107.6, which are ^ degree* of 
Fabronheit eqmvrieat to 433 of the centigrade thermometer; the reiMBder, 
^ tum If rn^ctirtlfa the ataAement above, as it is inunateiisl in the present emay. 
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Consimction qf a SUove for drying Goods. 

Having^ given the method of heating roonu by steam, and 
the construction of the Swedish stove, we might, perhaps, in 
this work have passed over any other invention for obtaining an 
artificial temperature, either as not necessary, or as already 
tolerably well known; but as tlie subject is important, we believe 
the following article will be acceptable, and that, though it 
might have been explained by way of suppjement to the precede 
ing paper, it will be more.useful to give it entire. 

This stove is described by its Inventor as suitable for the 
various purpdsc^s of heating, boiling, steaming, evoporating, 
drying, ventilating, &c. Fig. 1, plale XIX, represents a 
longitudinal section of it, showing the course of the air from 
its entrance into the flues of the stove at A, to its entrance into 
the upper chamber of the stove at B: and also the course of 
the smoke from the fire-place at C, till it escapes from the 
stove at D. EE, are the doors or openings of tlie fire-place 
and osh-hule. 

Fig. 2. is a similar section at right angles with the above, 
exhibiting the course of the air through the chambers of the 
stove, from its entrance into the chamber No. 1, at B, to its 
entrance beneath the fire-place at F. This figure also shows 
sections of the flues, with the divisions, through which the air 
and smoke pass separately, the smoke fine in -the centre, and 
the air flut's on each side. (JG, are doors and openings through 
which the articles to be dried are introduced into the chambers. 

When the fire is lighted, and the doors of the chambers, 
ash-hole, and fire-place, closed, the air by which the fire 
is supplied enters at A, fig. 1, passes through the air-flues 
€t, a, a, a, enters the upper chamber at B, traverses an(b 
descends through the chambers No. 1, % 3, and arrives beneath 
tlie fire at F, fig. 2. Having supplied the fire with oxygen, 
it passes tHrough the flue with the smoke, and escapes at D, 
heating in its protracted course the chambers and air-flues. 

As the cold air enters the stove at A, immediately above a 
plate forming the top of the fire-place, and pursues a similar 
route with the fire-flue, it enters the chambers very much 
heated and rarefied. Hence any moist substance placed in the 
chambers evaporates, in consequence not only of the heated 
flues circulating round them, but of a stream of warm rarefied 
air, which, white it continually raises evaporation, as conti¬ 
nually bears away the exhaled moisture in its passage (<r the 
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itre« thus imitating the gradual and efficacious plan of nature 
in <ir|^itt|| by snn and air. Wliiln Ibese nfibcts are taking 
niane ‘wirain the stove, part of the air which enters at A, figs. 

passes through air-flues on ^f^e otbee side of the 
fire-floe, pursues a parallel course with fihe first, and ^ves 
oat a current of warm air to the room at an apertitre H. This 
effisct may be obtained in a much higher di^ree, if the doors 
of the chambers and ash-hole are op^ed; sl^uld the hand or 
face be then brought near, they would be fanned with n stream 
of Wann air, especiallv from the upper chamber. 

By means of this stove the inventor epafraratod milk to dry- 
* ness, witbont homing it or diseolourii^ it; and dried cherries, 
pJoins, and other fVui|s, so as to iMitate thdie which are 
received from abroad. He also repeatedly dried coloturt ami 
the most delicate substances, without the slightest iii(|inry to 
them, even though the operation proceed^ quickly. . 

Tbe height of the stove is about feet; its diameter 
feet, and that of the flues 4 inches. The external part is 
constructed of brick, and the internal parts of thin Ryegato 
or fire stone, except the top of the fire-place, which is a plate 
of cast iron. Were it to be wholly formed of iron, its cdlects 
would necessarily be more powerful. 

Fig. 3, represents an extension of the plan, in w hich stoc e>^ 
of this kind may he adcantage<tu.sly connected with one or more 
ftiniaces for chemical or other uses. The fire-place, brought 
out, either in front or on one side, by the present position of its 
crown I, forms a reverberatory furnacis or will make a (Mind- 
bath by reversing it. 

The space occupied by the fire-place in fig. 1, may in 
this be converted into apartinent.s for (evaporating substaiice.H. 
or occasionally for cooling them by an op^ting at K to ednut 
cold air, while the warm air of the stove is excludefi ,by a 
rosier or door. The dotted lines show the manamr ttt which 
a second furnace may be connected by an opening i|^ tho 'flue 


In addition to the uses already pointed out, this Wovo VSOnld 
probably be found extremely serviCteable in drying ^qwwahers’ 
goods, and consuming the noxious fumes aud gas which arise 
irom the oil and varnish used in thi.s business. ' 

Since the stove is not .limited to any cwrtaiii 
it might be adapted to tlie drying of malt smd faopa, psahaps 
of herbs, com, and seeds generally. It flfigbt also be aoeom- 
modated to the purposes of the sugar-bakers, oonneetod with 
the 'great fires they employ for their boilers. It has, been 
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shown to be useful in the confectioner’s art, and probably it 
may be equally so in baking biscuits for the navy; nor less so 
in drying linen for the laundress, dyer, calico-printer, and 
• bleacher. 'Mie Inventor himself found it well accommodated 
for a chemical elaboratory. 

The elbcacy of the stove in ventilating, boiling, and steam¬ 
ing may easily be shown. In manufactories and rooms gene¬ 
rally, the beatod and noxious part of the atmosphere ascends 
towards the ceiling: if then the air-flue M, fig. 3, is continued 
upward according to the height of the room in which it is 
placed, the air will be drawn from the top, and the room be¬ 
come ventilated, while from the opening at N it is supplied, if 
requisite, with Warm air. 

It is unnecessary to show the various ways in which a 
boiler may be connected with this plan : it is suflicient to 
observe, that in the space allotted for the fire-place in fig. 1, 
there is sufllcicnt room within the body of the stove for this 
purpose ; and that if the circulating air be made to pass over 
the boiler, evaporation may be carried on very expeditiously 
by the air removing the vapour as it rises. Finally, if an¬ 
other division of the flues be made in the manner shown by fig.2, 
if might form a steam-pipe or flues, running the course of the 
air, and fire-flues to convey steam to one or more apartments 
of the stove; or extended beyond the stove for heating the 
room in whic h it stands. One of the air-flues might occa¬ 
sionally be adapted to this use. It is obvious that the power 
of steam in a heated apartmemt, would be not only greater, 
but better kept up. 'In steaming, it would be necessary to 
close the apartments of the stove, and to give air to the fuel by 
a different course. 

As the stove fs not confined in its dimensions, so neither 
is it necessarily of the form described in the drawing, nor are 
the apartments necessarily three: all these particulars admit 
of variation according to local or other circumstances. It is 
evident that the air-ilues themselves may be converted into 
chambers for drying, &c.; and the fire-place of fig. 3, is well 
adapted to receive an apparatus for the decomposition of coal, 
&c.; for producing all tlie effects of the thcrmo-lamp, or illu¬ 
minated smoke, &c. But it is needless to enumerate the many 
economical and philosophical uses to which the stove may be 
applied. It is sufficient for the present purpose, if the principle 
and plan be rendered intelligible, so that the artist and manu- 
f^turer may be at no loss in adapting it to the particular object, 
which he may recpiire it to accomplish. 
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Method ^ bering the Conical Pari c^ IMb* Cm^^* ' 


It is extremely difficult, with any common apparatm. to 
bore eccarateiy the conical part of brass cocks. especiaHy 
when the water-way is cast in them. This ciroumatimce nog- 
gesled to the Inventor, of the following plan, the necessity of 
a method of manufacturing these goods with more fhctlity 
than hitherto been practised ; and be at length omtroeted 
the following apparatus, with which the cones may be bered 
with as much ease and accuracy as cylindrical botes of any 
calibre. At any time, it can be applied to a coinmon lathe, 
with little loss of time, and may be worked by oa ignorant 
person. 

The additions necessary to be made to the common lathe, 
for this kind of work, will he understood by the following 
refermices to plate XX. 

A, figures 1 and 2, is the foot-wheel of the lathe; B the 
cheeks. C the mandrel, and D the front poppet. 

Thep iece of work in which the conical aperture is to be 
bodred, £, is fixed on a screw at the end of the mandrel, so as 
to revolve with it in the usual manner of turning; a^small pin 
is screwed into the end of the mandrel, as shown in thej^lan, 
fig. 2. which has a spherical head, and is received into a 
suitaUe cavity in the end of a square iron bar F, which is of 
sufficient length to extend to the front puppet 1); at this end 
it has a sort of crutch or cross bead, a h, composed of two 


pieces lying parallel to each other, and muted by two screw- 
boUs^ which being fitted into oblong holes, admit a small 
latarsd motion of the pieces h, by the side of a; but they can be 
firm^ held together by drawing the bolts tight. 

4me piece a is formed from the same piece of steel as the 
bar F; and the other, .h. has several holes bored in tile far 
it. to TQoeiye the point of the screw of the front puppet 
B ; IImpi boles are at equal distances from each other, so that 
Uie sorew into one or other of them, the bar F 
can l^Pmotined to the axis of the mandrel, and by releasing 
limr aii^wa which nnite a and 6. a finer adjustment can be 
made of the mtermediate spaces between the boles, so as to 
incKpe the bar F in any angle wiihia the limits of the length'*of 
the cross a b. 
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The bar F is mpported. by an iron franie 6, screwed to 
the front»pappet, ana it is kept from rising by an iron clamp d, 
attached to G, and extending over a b\ the clamp serves, at 
the same time, as an index to divisions npon which deter¬ 
mines the angle of F and C. 

Upon the bar F, two cylindrical sliders. 11 and I. are 
fitted to slide as freely and accurately as possible^ thefortiner 
is provided with a steel cutter or tooth X, projecting a small 
qnanti^ irom its circnmfcreucc, and it is this which performs 
the catting or bwing within the cone £, fixed to the end of the 
mandrel. 

The catter slider il, is connected with the slid^ U, by 
two iron rods, e t, and 1 is moved along the bar by a lever K, 
thrcHJgh which is a large opening or eye. to admit the slider 
f, and it takes its bearing against two pins ff, fixed in the 
slider, and passing through holes in the lever ; the lever is 
supported by an iron-plate L, fig. 2. having several holes to 
receive a short pin projecting upwards from the end of Uie 
lever. 

The plate L is supported by two legs, g g, fig. 1, whkdi are 
bolted to wooden blocks projecting from the far side of the 
cheeks B; one of these bolts (see fig. 2) is passed through an 
oblong hole in the leg, so tiiat tlie plate JL can be moved back¬ 
wards and forwards to be always parallel to the bar F. 

The manner of nsing this niuchine scarcely needs any expla¬ 
nation ; the work being put together as above described, aud 
with a cutter X adapt^ to the sisse of the cone to he bored, the 
workman books the pin at the end of the lever K into any o/ 
the boles in the plate L, and by fhis means gains a power to 
thrust the cutter forwards into the cone, by pressing the end of 
the lever towards the mandrel, which is at the same time re¬ 
volving with the work to be bored or turned out to a true cone 
by the cutter X; and it is evident that any number of cones 
which are afterwards to be turned by the tame means, will be 
precisely of the same size and angle. 
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Mctchine for separating Iron Filings from their 
Mixture with other Metals. 

I The separation of iron-filings and turnings from those of 
other metals, has been usnallv ac eoinidished by the use of a 
common magnet held in the iiand. IJy this means, the pro¬ 
cess is very tedious, but by the present invention, many 
magnets mav be employed at once, combined and attached to 
a machine upon a large scale. The magnetic hammers are so 
contrived as to take up the iron-tilings from tlie mixiure of 
them with other filings, or metallic particles, placed in the 
tra}s or end-boxes, and drop them into the receiving-box in 
the centre, which is ethected by the alternate motion of a 
winch-handle, working the two magnetic hammers, placed at 
two angles of a quadrant or anchor. In proportion to the 
power of the magnets, and t<) the force of the blow given by 
the hammers, is the quantity of iron separated from the brass, 
&c. by the alternate motion, and dropped into the receiver 
placed in the centre of tlie machine. 

The machine is represented by fig. 4, plate XIX. A is an 
axis of bra.ss, and B a handle upon the end of it. C is a 
piece of brass in the form of an anchor, at each end of which 
u horse-shoe magnet is fixed : c is the arch of the anchor, and 
d a piece of brass having a hole through it to receive the legs, 
€ e, of the magnet, which is fixed to the arch by a screw 
f t^ped into the arch. 

The anchor is mounted npon the axis A, and set in a frame 
fl, which encloses it; on the outside of the frame, two blocks 
of wood FF, are situated, in each of which a hollow or tray is 
formed to receive the filings which are to be separated from the 
iron they contain. 

The magnets fixed at the ends of the anchor, strike upon 
the filings, and select, by the magnetic attraction, the iron 
among them; the anchor is then turned over by the handle B, 
and the opposite magnet strikes in the other hollow F; at this 
time the otner magnet is just over the axis, and by the jerk of 
its opposite magnet striking the block F, the iron-filings are 
shaken off, and fall down into the bottom of the frame or 
receiver. In this manner the handle B, being moved back¬ 
wards and forwards, strikes the magnets alternately in the two 
blocks FF;—at the sometime thht one strikes, Ae other is 
cleared by the shock from the iron it has picked up. 

6 is a screen of thin board to prevent the filings from being 
scattered. 
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Description of an improved Pump, for raising- Water 
whilh Wells cure sinking or making. 

To render the utility of this inventioa more easily appre¬ 
hended, it will be necessary to state the inconveniences attend¬ 
ing the common mode of operation, and which are intended to 
be obviated: 

First, as it is necessary for the ptunps whilst sinking, to be 
always working upon air, that the water may bn kept very low • 
iu the pit. the engine course frequently goes too fast, and 
carries up, by the violence of the current, small pieces of stone, 
3 oal, or other substances, and lodges them above the bucket, 
which nlust considerably retard tlie working of the pump, and 
wear the leather. 

Secondly.—When the engine is set to work, (after having 
been stopped whilst working upon air, and consequently a 
quantity of air remaining in the suction-pipe, with the small 
stones, &,c. deposited on the valves of the bucket,) it often 
happens that the compressure of the air by the descent of the 
bucket, is not sullicient to overcome the weight of the backet- 
valves so loaded with rubbish, and the column of water in the 
pipes, on which account the pump is prevented from catching 
its water; tJie usual remedy in this case, is, to draw the bucket 
out of the w orking-barrel, until a quantity of water has escaped 
by its sides, and displaced the air. It is to be observed, that 
this often happens from the unnecessary magnitude of the space 
between the bucket and clack. 

Thirdly.—As the pumps are suspended in the pit by 
capstan ropes, for the purpose of being readily lowered as the 
pit is sunk; the stretching of the ropes (especially when sinking 
in soft strata) occasions much trohble, by suffering the pumps 
to choke; but the most serious evil is, that the sinkers, in 
shifting the pumps from one place to another, throw them very 
far out of the perpendicular, thereby causing immense friction 
and wearing in aU the parts ; besides endangering tbe^ whole 
apparatus, by breaking the bolts and stays, and straining the 
joints. 

FourUdyix-^As the punqis sink, the delivering pipe at the 
top is raised, by potting,on sliortpi|MMi, genendly about a yard 
a| a time, which occasions nway stoppages and much hinder- 
ance in the work. 

7. VOL. I. 
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The Inventor having an engine>pit to sink at Codnor Park 
Colliery, Derbyshire, belonging to the Butterley Iron Company, 
he endeavoured to obviate the difficulties - stated ; and, first, 
for the purpose of preventing the pumps working too much 
upon air, be constructed a working barrel, (which in this case 
was nine inches diameter,) with a side pipe three inches 
diameter, connected therewith by an opening at the top and 
bottom; also ht the upper end of the side pipe was fixed a 
valve, so as to slide over and shut the communication with the 
working barrel; the stem of the valve by which it is regulated, 
passing through a stuffing-box, and by letting a quantity of 
water return through the side pipe, to the bottom of the 
working barrel, (the meo at the bottoth regulating the valve, 
so that the pomp takes the water as it comes,) very little 
rubbish is then taken into the pump, and much wear and tear 
of buckets prevented. 

Secondly.—By the use of this valve and side pipe, the 
necessity of ever drawing the bucket to displace the air was 
precluded. The clack piece was made as small as possible, 
and the clack with its gearing very low, in order to have as 
little space as possible between the bucket and the clack. The 
clack, as represented in the plate, possesses the advantage of 
being easily caught by ilia clack hook, in case of being under 
water. The ring prevents it from oversettling, and thereby 
fastening itself in the pumps, and the vales are very easily 
repaired by unscrewing the cross-bar, which admits of Uieir 
beii^ taken off and replaced. 

Thirdly.—^The Inventor droids tlie inconvenience of 
suspending the pumps by. ropes, by forming the suction-pipe 
in two pieces, an inner ana outer pipe; the outer pipe is 
bored for about six inches in length, and the inner one turned 
cylindrically to fit it; they slide, like the tulies of a telescope, 
into each other, the whole length of a regular pipe, viz. nine 
feet; and they are made tight by collars oi leather, surrounded 
by a cup filled with water and clay. The pumps are supported 
at proper distances, so as to suit the length of the pipes, by 
beams, and across those are other beams npon which the 
flanches of the pipes rest; these last are not fastened by any 
bolt, in order that they may be readily removed. The pumps 
by these means remain stationary, and the suction-pipe 
leogthens at the pit is sunk, until it is drawn out to its full 
eiitenti whole column is thmi lower€$d to the next 

llancbea, andi another pipe it added to the top; the lower end 
of the aootioa-pipe is formed somewhat like a crank, in order 
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that the sinkers^ by torning it round upon tiie other pipe, may 
move it from one place to another, ana so prevent the necessity 
of sinking immediately onder it. 

Fonrtiily.—^Tbe pnmp being stationary as above stated, 
the pipe at the top will of coarse deliver the water at the same 
level at all times, and instead of being obliged to lengthen 
the iM>lumn every yard sunk, it will only be neces'saiy every 
nine feet: 

By sinking the pit above-mentioned in the manner stated, 
the whole of the diiiicalties so generally complained of were ob¬ 
viated, the safety of the workmen employed greatly increased, 
and much time, labour^ and expense saved. 

For more explicit information, relative to this invention, the 
following references to plate XXI. will be useful. 

Fig. 1. is a section of a shaft or pit, with the pump fixed 
in it; it is cast in lengths of nine feet each, screwed together 
by fianches, and supported by beams exfending across the pit, 
(as shown in the plan, fig. (>,) short pieces are laid across these, 
with semi-circular boles in them ; these being put round the 
pump, just beneath a fianch, sustain the pump firmly, but 
may qu^gkly be removed when it is required to lower the 
pumps in the pit; and, as they are not fastened, they do not 
prevent the pump from being drawn upwards. 

A, tig. 1, is the door which unscrews, to get at the lower 
valve or clack of the pump; this is more clearly explained in 
the enlarged section, fig. 2, where A has the same desigpiation. 

B, fig. 2, is the working biyrel, with the bucket D, work¬ 
ing in it. 

E is the clack, also shown enlarged in figs, 3 and 4. 

F is the suction-pipe. 

6G, the moveable lengthening piece; this slides oveif and 
includes tlie other, as in fig. 2, when the pnmp is first fixed ; 
but, as the^pit is sunk, it slides down over the pipe F, to 
reach the bottom, as in fig. 1; the outside of the inner pipe F, 
is turned true and smooth, and the inside of the outer pipe G, 
at the upper end. is bored out to fit it; the junction is made 

E erfect by leathers placed in the bpttom of the cup, a a, which 
olds water mid wel clay over them, to keep thenf wet and 
pliable, and conseqaently air-tight; the lower extremity of 
the suction-pipe G, terminates in a nose, pierced with a 
namber of small boles, that it may not take up the dirt; this 
nose is not placed in a line with the pipe, but curved to one 
side of it, so as to* describe a circle when turned round; by 
this means the sinkers can always place the nose in the deepest 
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part of the pit, as shown in hg-. 1 ; and when they dig^ or blast 
a deeper part, they tarn the nose about into it, the sliding 
tube lengthening dow'ii to rcacli the bottom of it; by this 
means there is never a necessity to set a shot for blasting so 
near the pump-foot, as to put it in any danger of being injured 
by the explosion, as is the cjise in the common pump ; in which 
this danger can only be avoided by m<*ving the pump-fodt to 
one side of the pit, which neces.'.aniy throws the whole colnmn 
of pumps out of the perpendicular. 

The construction of the cluck is explained by ligs.3 and 4, 
the former being n section, mid the latter a [dan ; LL is a 
cast-iron ring, htting into a conical seat in the lirdtimi of the 
chamber of the pump, as shown in tig. 2; it has two stems, 
/ /, rising from it, to support a second iron ring MM ; just 
beneath this, a bar m extends across from one >tem to another, 

and has two strews ta[>ped thrinigh it; the->e pres.s down a 

second cross-bar «, whitii pri sses the lealla r of the valves 
down upon the eross-bar of the ring li, and this holds it last, 
forming the hinge on which tlu‘ double \al\es open, without 
the necessity of making any lioles through the leather as in 
common; but the chiif ad\aulag(' i^. that b\ this ii^^ans the 
clack can be repaired, and a new b'ather ada|»ted, in far less 
time than at present, whieh i^ an ohi<‘» t of the greate.st 
importance; for, in many situations, the water gathers so fast 
in tlie pit, that if the clack tads and cannot he quickly 

repaired the water rises above tin* clack <loor, so as to pre¬ 

vent any access to it, and tlu rc' is no remedy in the common 
pump, but drawing up tin* whole pile of pumps, which i.s a 
most tedious and expensive operati(»n. Jn this pump, tlie 
clack can at any time be drawn out of the pump, by first 
drawing out the bucket, and letting down an iron prong, fig. 5, 
which has hooks on the outside.s of its two points; this when 
dropped down will fall into the ring M, and its prongs spring¬ 
ing out, will catch the underside*, and hold it fast enough to 
draw it up. 

Another improvement consi.sts in the addition of a pipe II, 
fig. 2, w hich is cast at the same time with the barrel, and 
communicates with it both at the (op and at the bottom, just 
above the clack ; at the upper end the pipe is covered by a flat 
sliding plate, which can be moved by a small rod, fe, pa.s.sing 
through a collar of leathers; the rod has a communication by 
a lever, so that the valve can be opened or shut by the men 
in the bottom of the pit; the object of Ihis'side pipe is, to let 
down such o proportion of the water which the pump draws 
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will preveut the pump drawing uir; tljough of course the 
motion <if the engine will be so adapted, as not to require a 
great proportion of the water to be thus returned through the 
•idc pipe; yet it will not be possible to work the engine so 
correctly, as not to draw some air without this contrivance; 
and if it does, it draws up much dirt and pieces of stone into 
the pump, besides causing the engine to work very irregularly, 
in conse([uence of partially losing its load everf time the air 
enters the puinj). Another use of the side pipe is, to let down 
water inl*i the chamber of the clack to fill it, when the engine 
is first set to work, after the pumps have been standing still, 
and the lo\ser part of the barrel and chamber is empty. 

The trials which have been made of this pump, have fully 
demonstrated that the invention is of groat importance to tliosc 
interested in the pursuits to which it is applicable. 


lyesrnjitiou of' an improved l^oom, hp which T^ursesy 
Pockeis, SackSf cj c. map be woven ivil/ioid retptir- 
I//0- a Sidc-scaniy and M ark in general map he better 
executed. 

In this loom, represented by fig. 1, plate XXII, an oblong 
frame, A, is laid down horizontally, and secured at the four 
corners with triangular braces, l«» keep the frame properly 
square. Three of these braces, B1JJ5, are visible. 

Four posts, CCCC, are ti.veil upright in mortise holes on 
the above frame. The front posts are supported, both behind 
and betbre, with diag<uial limbers, DDDD, to keep the 
breast-roll K, from giving way in tlu.* least by the heavy stroke 
of the batten FF, on the quarter or work. The two hinder 
posts, GG, are held firm by two diagonal supports, HH, 
within the loom, to bear against the counter-weights II, and the 
great weight V, hanging on tlie work K, and the force of the 
batten F. 

A loom constructed upon this plan, without shorings or sup¬ 
ports, will make both strong and slight works firm and good, 
and its advankiges are therefore more important than might 
be supposed. As journeymen weavers generally live in low- 
houses, the floors and party-w'alls of the rooms where 
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they weave, ate moBtly bad and weak; so that the common 
looms cannot be firmly placed, and the man finds CTeat dilB- 
cnlty in getting his loom into tolerable order; yet it the loom 
is not set square, and prevented from giving wav awhile used, 
no work can be made strong and good. The silk chafes and 
cuts, and the workman is harassed for want of knowing the 
real cause of the mischief, or not having skill to correct it. 
^l^ese incon^niences are obviated by the bottom-frame braced 
as above mentioned; any ordinary workman can set up this 
loom w^, thoogfa it requires a person of considerable 
judgment to set up fm ordinary one. It is a common fault, 
where shorings or supports are used, to make them too long 
and slender. In which case, even when they rest against good 
walls, there is a trembling motion^ and if the shake only 
amount to the hundredth part of an inch, it will take out that 
stiffness which ought to be in the work. In consequence of 
the defects thus occasioned in the manufacture, the poor 
weaver is often tamed out of employment, and the master 
suffers in his property, as he cannot sell the fabric at the price 
it ought to be worth. 

A variety of other disadvantages, well known to the trade, 
attend the use of the loom, not properly squared, shored, and 
fixed ; but it may suffice to refer to one, which is material. 
A loom set up with stays, must remain always at the. same 
place, although the light may frequently not be suitable to the 
work, and even when the moving of the machine a few inches 
would render the light proper. In this point of view, the im¬ 
proved loom is particularly convenient. 


METHOD OP WEAVING SACKS, &C. IN THE LOOM ABOVE 

DESCRIBED. 

L, the seat of the loom. 

M, the treadles, six in number, to raise the bamess. 

N, the counter-meshes to raise the tumblers O, moveable 
on a pin a little beyond their centre, and which act on the 
harness P, by raising such parts thereof as they are attached 
to at their extremities. 

Q, the work in the loom. 

the reed which strikes the shoot or weft close np. 

S, the back beam on which the warp or thread is wound. 

TT, ftie rods to preserve the crossing «f the threads. 

V. the main weight suspended by a lever U, from a bar 
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W near its centre; the ot}ier end of the lever is fastened bjr a 
cord to the bottom frame of the loom at X. 

T, the rack on the working beam. 

Z, the catch, to hold the teeth of the rack. 

To weave a sack, press down the second treadle on the 
right hand side, and throw one shoot with the shutUe; next 
press down the second treadle on the left-hand side, and throw 
another shoot; then proceed in the same manner with the 
third on the right, and the third on the left, till a sufficient 
quantity is made ; then work the two outside treadles and two 
shoots. 

In weaving sacks, iHs necessa^, between the finishing of 
one sack and the commencement of another, to pass a thin slip 
of wood through the threads, in order to form a space between 
the two sacks. 


Improved Method of warping and preparing 
Webs for Weavers, 

The general object of this invention is to lay the yam or 
threads evenly upon the warping mill; and when the warp is 
transferred from thence to the yarn-beam of the loom, to place 
the threads regularly upon the beam, the whole breadth that 
the cloth is intended to be when made, so that there may be a 
proper and equal tension of the threads, betwixt the cloth and 
the yarn-beam. In striped patterns, also, the figure is thus 
more distinct, and better managed^than in the common way. « 

Fig. 2, pi. XXII, exhibits the upper and lower parts of the 
warping-mill, detoched from each other, in order to show them 
of a better size. 

A, is the top spindle of the mill, running in a collar within 
the upper cross-piece B. 

C, the lower spindle or pivot, upon which the mill turns 
round in a pivot-hole, in the lower cross-piece D. 

E, a cord wound round the spindle A, from which it 
passes over a pulley F, then under the pulley G, and over 
the pulleys HH, to the pulley I, attached to the box K; thence 
ascending to the pulley E, it terminates at the catch M. The 
intention of this cord is to give a regular motion to the solid 
box K, to that the box may slide easily up and down the 
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iron redi Q, which confines them 
from rising. After passing the rollers, all the threads approach 
each other, and are wound round the mill as it turns upon its 

f IXMM, Ihrc^ pegs, fixed at the lower part of the mill, npoe 
l| ba^^lal piece of wood, Iving between two of the upright 
iiavlnw.the 1^11. The of these pegs is to kec^p small nor* 
Hems of the threads apart, so as to he p^oed more easii v aitm^ 
wards in the conducting frame. Thd manner in which these 
threadirare crossed, and returned upon the mill, is shown at 
l^R, the pegs being engraved of a larger size tlian the other 
parts, to explain their use more clearly. 

S, a rachet-wheel and catch upon the box K, which regu¬ 
lates the distance at which the Hireads should be laid upon the 
mill. 

M, another ratchet-wheel and catch, fixed on the upper 
cross-piece or arm B, to tighten the cord which moies the 

box. 

Fig. 3, Y shows the lower part of the conducting frame, or 
amiarater, which has some resemblance to a very coarse comb, 
with the teeth uppermost. When the warp is removed froSa 
the mitt to the loom, the small portions of the threads separatedi 
bjr the pegs RRR, are placed within each of these teeth : the 
om^ or upper part of the instrument, is then put over the 
to prevent the threads coming out of it; the whole warp 
drawn through it gradually, as it is wound upon the yarn- 
hmun, and laid very level thereon, the breadth that the cloth is 
iwteilded to be xuade; rather contracting the breadth, by 
pbl^g the conductor obliquely, as a greater quantity is wound 
l^n the beam. 

By the use of this machine in^warping, it has hem found 
Iliht weaving ^ tn«y be done five per cent, cheaper than in the 
edWmon way: Ae doth also will bo firmer, and the necessity 
nf.notting me wanm at the «9idt, as has been usnally done, is 
Inded. .t 
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A Loom fitr weaving Fishing Neis, 

A machint' for weavinj^ fislinig-ncts has long^ been a 
desideratum. I’l.sliermeii fi < (jueiilJy liaviijff their liets broken by 
do^-ti.^h, and otlu r marine ammal.s, and they e-\{)enence many 
dillieiilties att«'r mh li accidents, on accanjut ol the length of 
time retjiiired b\ the jiresenl im»de ot nettni'f, in repidring 
their injured iMts, or in making; otiiers. A (isliennan is 
soUK'times eom[)elled, from these obstructions, to relinquish 
fishing- for a wlude season. Any method, lln'ri'fore, vhich 
leatls to accidi rate the fabrication ol nets, without in< reasing; 
th(' <'\pense ol them, must be benelicial to the communitv. 
Th es^‘ <onsiderations swa\ed tlie ln\entor of the loom 
<li'''cribed below, in <le\<itinu much of his attention to this 
branch of manulacture, until he succeeiled in uniting economy 
and expedition. 

'[ h<' loom IS rf’presenU d b\ plate X.X1II, figs. 1 l(j 9. 

I’lg. I. is till' machine in a state readv to Ix-gin w oi king, 
suppoited in a wooden fiame. A is a beam on wInih the tw iiies 
for the net art' rolled, in niiinbt r etpial to tlu' knot> tied, and lrt>m 
whit h (I t \ pass fhro'igh < ircular tubes lixetl in a bar 15. (■'how n 
by dolte'* lines thrtuigh tht' pulle\. but seen belter in lig-. ’2,) 
which Is lixtd near the t ir< umlert'iict' of two etpial pullt'xs, 
(X’, that turnon their axes b\ mean.s t»l’ a cro.ss treatlle, with 
small j»ulle\s at eat h enti, J)l), thrttiigh which pa.sse.s a band, 
one ' nd of which is fastent'd tm tlu* frame at lx, anti the other 
on tht' {>ulle\ ('. At F, lilt' band through the other pulley 
has one end fastent'd on the frame at (il, and being w'ound 
round the faithest pulley C, is lastened on the under sitle of 
it, which by tlm allt'rnate actitin of the treadle on its axi.s H, 
moves the pnllcNs CX', and t ircular tulu's, from their situation 
in fig. 1 tt» that in lig. 5^, and back again. 

in the ccntie til the pulle\s CC, is fixed another bar P 
with a dove-tail groovt*. where the pirns that contain the 
twine are supported, (it being- necessary to have two threads 
for e\cry mesh, aUo oiu* pirn more than there are tubes.) In 
agroo\(‘ uiglc'r the dove-tail is a slider L, moved by a w'iro 
K, li.xed in eaeh end of it. having pins in it, by. which it 
movi'.s flu* pirns laukw.irds or torwaids over the nolehes in 
the bar J, so as to <ast a part ol llu’ knot : the pulleys CC, 
and bar B, move round the liar I as an axis, hut iiulepeiulent 
of it; the liar 1 being fastenetl through the pulleys to the Irame, 
VOL. I. 1 U 
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M is a moveable bar (centred vitbin two supporters, NN, 
having two joints) with Ijooks, both lor catching the twine at 
the end of the circular lubes, and by crossing the hooks to the 
other side of tlie points of the tubes, to give the twine u 
turn for forming the knot; and by raising the points of the 
hooks, the ends of tlie tubes enter between them, as shown in 
fig. 4, and hy the circular motion of the bar B, when the two 
pulleys CC are turning on its centre by the foot, on the end, 
No. 1, of the cross treadle ; and until the knots so formed are 
close to the bar B, fig. 3, (it is then wdial is called a ninning 
knot.) a part of which falls into a notch cut below tlu‘ level of 
the supporters of the pirns in the bar I, the pirns must tlnui 
bo slidden over the notches that contain the twine, the kintt is 
then cast, and then b\ the foot on the other end. ,No. ”J. ol the 
cross treadle, the* pednts of the tubes are returned to their 
lormer position; remove the knot by disengaging the Imoks and 
the tubes, the knots are then made tight a» the wrought [)arl 
of the net is rolled on the beam O, on one end of whicb tluMt? 
is a pulley, P, with a hand that communicates with the pulley 
on the end of a short roller Q, in which arc fixed four cro>s 
bits of wood, that answer tiie purpose of treadle.s for the feet, 
by which it i> drawn tight. 

R is another short roller, communicating with the n*IIer A, 
serving to give out the propt‘r quantitv of twine for the length 
of the meshes, or to hold it while the other roller lightens the 
knot. S is the seat. 

Fig. 2, is a plan of the machine; the moveable bar and 
treadles are left out to prevent confusion. 

Fig, 3, is the situation of the running knot when the pirn 
goes through it. 

Fig 5, is tbe tube in the same position, showing the man¬ 
ner in which the knot is tw'istod round it; and having the pirn 
and slider L taken out of the bar I, the dotted lines showing at 
what height tiiey come together. In the slider L there arc two 
pin.H, TT, to prevent its rising high enough to touch the string; 
and in the bar I there are two wires OO, like staples, to sup¬ 
port the slider L in its place. 

Fig. 6, is the moveable bar M with the hooks. 

Fig. 7, shows the hooks at large. 

P'ig. 8., is the bar I, showing tbe notches in which the 
strings lie to let the pirns pass over them, (when the tubes are 
brought over as in fig. 3.) 

Fig. 9, is the slider jL, with the pins that move the pirns. 
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m<’th(}d of jm’svrrin^ cordni'e. 


It appears by a statement of the ln\enter, that the nets 
nseil in the nortln'rn lislierie.^ an; of one hreadtli throug^hout. 
II(‘(‘stimales that lu* can make tliree courses of one Imndred 
nieslies eai h, in one minute ; that such a loom should he about 
feet wide, and would cost about lifteen or sixteen pounds. 


^Iclhod of preserving Cotrh/ge. 

For this invention a patent was taken out, the .specification 
of w hich is dated June 5, ]K)1, It applies to an object of 
^reat national imiiurtanci', and the speiilication i.s one of the 
most perspicuous on record. It would he eipialli, honourable 
to Fateiitee.s, and advant.i"e(>us to the iniUon, it' the like fulness 
of explanation were alwa\s ailorded, 

I'he [iriiuijial .suhstanci- of tho.sc which the Patentee has 
iinential the application ol to cordage, is aiiN resinous matter 
whatever, liepi i\('ll of its mucilage and .sujieruhuiidant acid, 
cither wholly or in jiart, and as the theajiest of all resinous 
matter is tar, In* cxplaiiix the application of them by having' 
reference to it. I'ar, wlu'ther in its original or in its more 
inspissated state, in which it is applied to cordage, (by the 
white \arns being passed through it, and the siiperduous (|uan- 
tity expressed,) contains a con.sid(*rable portion of mucilage, 
which caii.ses the tar, with which the ropes are impregnated, 
to be dissohed in that fluid against wliicli it is intended to 
preser^e tln'in. Tar also contains a con.siderable portion of 
acid, easily separable from it, which redundant acid injures 
the strength of the yarn. Both tliese inconveniences may be 
very much, if not wholly done away, by the use of tar or 
pitch deprived of their mucilage and superabundant acid, 
which may either be done purposely by the rope manufacturer, 
by methods easily practicable, or its component parts may bo 
purchased of tlie distillers of tar ; viz. in essential oil of tar, 
and in pitch, a due combination of which will form a sub¬ 
stance similar to the tar used in the manufacture of ropes as 
to inspissation, or approach to the state of pitch. This 
substance may, when the yarns are passed through it, either 
be cold, or in a moderately warm slate, or of any degree of 
heat. Heat is, however, to be avoided, both as unnecessarily 
wasting a quantity of essential oil, and inducing such degree 
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of injury to the vara as arises from its expu.Niire to ^reat heat. 
If the descriheil resinous matter he used either eold or of a 
moderate heat, it will he ad\isuhle to dt'prne the >arii »)f 
moisture, and ^i\e it a decree of heat, j)re>iousl\ to it'i enter¬ 
ing into the resinous suhstame (h'signed to impregnate iind 
coat it, viz. by la\ing the }arn upon the floor of a kiln, <»r 
by any means to prodiu o the desired efVta t. Tlie essential 
oil of tar, which ma\ he useil to the greatest ad\aiitag<‘ in 
mixing with th<‘ pitch, is that of the first distilliilion, sone-- 
tinies called hrown spirit, or hrown oil, »d' ^^hi^h ahoiit fi\c 
or six gallons will he leipiiriHl to the hmidreti weielit of pitch. 
Al-so the residuum of the second or suhsetpiout distillalion will 
answer, comhinetl with a small (piantitN of d<*purate<l pittli. 
The cause of this pitch, made hv the distillers, hiatig in a gr<*at 
degree depurated from the miieilage, and from the .su[>erahund- 
ant acid of tar, is, that in its distillation it is mixed with water, 
which in the act of ebullition S(*[iarates much of the mucilage 
and acid from the pure resinous matter; and during its distil¬ 
lation, the essential oil and an acid sjiirit are thrown o(V toge¬ 
ther. The Patentee then adverts to v;\rious measures which 
maybe used b\ the rope manufacturer, tir. 

He may pursue the processes of the tar distillers, and the 
methods before described ; or he may wash the tar by agitation 
of it for a due conlinuanie, in cold, warm, or hot water; 
or he may boil it with water, which in the ac tion of ehullition 
w'ill agitate and wa<h the tar, and altt*r it has parted witli a 
sufficient portion of its essential oil, he may .se[)ariite it from 
the water, and aftcTwards pass his yarns through it, in such 
a degree of temperature as he may see expedient ; or he may 
combine any of the methods her»*in mentioned ; and, if he 
cfause to save that portion of essential oil which is necessarily 
throwrn off in in.spi.ssating the tar, he has only to clap upon his 
kettle the head of a still, with its apparatus. 

The greater proportion of w ater the tar is boiled with, and 
the greater number of times the water is drawn off from it 
^nd renewed, the more perfectly it will be cleansed of its 
mucilage and acid. Two or three limes tlie <|uantity of water, 
as of the tar will answer very well. After it has boiled for 
some time, which ought not to exceed, but rather be short of, 
the period in which the tar will become of sufficient inspissa- 
tion for use, (which will depend on the quickness of the boiling, 
and must be regulated by the opinion of the manufacturer,) 
the fire may then be slackened or put out, and the water and 
tar may be suffered to separate in the kettle, or they may be 
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drawn ofT into a vcss(d fr)r that purposo. 'I In- tar \\ill rpiicklv 
subside, and lea\f ab(»ut it a vollowisli brown water, of an acid 
enipvroumalic taste, eltarjjed witlj inucila^-e, and lia\ ing-an oily 
scum on its .surtacf*. 'J lie vt*ssel into wljicb the tar and water 
are drawn, oneht to be oi a < oni(aI sl(a|»<“. with its narr<iw end 
dow'nwards, at the boflotn of which should b(‘ a co( k, and an¬ 
other al)out a foot higher, 'riiroiigh the hiwest of the cocks 
the tar sliould be drawn olV whilst \et warm ; and throug'h tlie 
other (or by any cock ah»)\e it) the acidulous niucilag-inous 
water inav be let otf. 'riie tar thus purdied should, alter 
pouriiif;^ off an\ watiT which ina\ have risen to its surfare, be 
put into the tarring ki'ttle, and alter boding a litth* time it will 
throw off any watm- which ma\ remain mived with it; it is 
for this cause that the Patentee has reconimenrled the previous 
washing and boding, to stop short td tin' period ofduein- 
spissation of the tar. If the process chance to have been con¬ 
tinued loo long, the due addition of evstaitial oil of tar will 
effect a remeily. The above operation of once boiling will 
imjiiove the tar greatlv, and extract most of the acid; but if 
the mucilaginous acid wati'r bt^ drawn off, and a fresh quantity 
of water be added, and a second boiling take place, the resin¬ 
ous matter will become more pure, and, although quickly 
separating from the w ater, it may part of it float in one or more 
masses, and in this case will rtupiire more attention in drawing 
it off from the .s<*parating vessel, or further delay until the w hole 
of the tar has sulisided. 

'Parred cordage, when «»ld, or kept in a hot climate, 
becomes rigid, from tlie flying otf of the essential oil of the 
tar, which will still mor<‘ rapnllv take plate wlitm used in the 
depurated .stati' aho'e-inentioned. 'Po remedv this incon¬ 
venience in cordage, and eonseqiumtlv make it more durable 
as well as more pliable and useful, the expressed oils of 
vegetables, or animal this, or fats, may he added to the more 
or less inspissated tar, whether it be tir he not deprived of its 
mucilage and to render their application more perfect, the 
ful.s may he chninsed of their mucilage by proce.sses similar to 
tliose desc.iihed for cleansing the tar. ^^'hale oil, rape oil, 
and linseed oil. are, from thtur cheapness and abundance, 
the most ('ligihle of the oils. A small proptu tion of them, 
at the w ill of the manufacturer, may he used, according to the 
ductility anti'd, or to the lu'at of the climate. Suppose the 
quantity wanted for the jiarticular purpose to be onc-fortieth, 
thf! tar ought tlien to Ix' a little more inspissated than if the 
ml were not used. The oil, (of which the Patentee prefers 
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and considerably higher, were it not for the comparative dear¬ 
ness of it, from which cause it may be eligible to reduce its 
quantity to a thirtieth or fortieth part.—One advantage, no fur¬ 
ther noticed than by implication, attendant on the method of 
using oily, or greasy substances, is, that the ropes will be 
limber and pliable in all climates, wliicb e\ery seaman knows 
is of the utmost conscfjuence in the working of a ship, as well 
as in addition to the durability of the rope. For cold climates, 
the Patentee recommends whale oil, and for hot climates 
suet or tallow, which should not be rancid, as there is then a 
disengaged acid ; lor which cause fresh suet is in general pre¬ 
ferable to tallow. 

For the preservation of the bolt-ropes of sails, or of any 
other < ordage in which it may be deemed expedient to incur 
the charge*, the Patentee mahi’s use of drying oils, brought 
to any degree id’ in>j)issation, or of heat, according to the 
opinion of the manufacturer, (who must be careful to stop 
short of that degree of heat in which they will inllame.) The 
ropes, or their separate str.mds, ma\ be passed through any 
of tlu'se oils, or tlu* yarns themseKes ma) be passed through, 
and th(j superfluous oil be exjiressed by nippers, as in the 
process of tarring. Resinous matter, essential oil, or any other 
ingredient may l>e used w itii the drying oil, according to the 
views of the manufacturer. 

The invention also goes to the carrying forward the before- 
recited improvement of the rope, immediately previous to, 
or during the putting of its strands together. In the usual 
method, the top (au instrument which separates the strands 
until the instant of their combining into a rope,) is made to 
slide uniformly, and without jerks, by previously rubbing a 
piece of tallow along each of the strands : now in place of 
tallow, the Patentee makes use of any of the following com¬ 
positions ; viz. tallow mixed with a due quantity of resin or 
of depurated pitch, the former of which is only preferable on 
account of its brighter colour; and as the process is the same 
in both, in explaining it he speaks of the former. 

The two ingredients of resin and tallow should be melted 
together, and run into a cask ; from which, if the resin be 
not superabundant, the substance thus formed may be cut 
out like tallow', and applied in a similar manner, by a piece 
being rubbed along the strands. A mixture of two pqrts 
tallow and one of rosin is nearly as slippery as tallow, and 
in warm weather particularly a larger proportion of resin may 
be used, which will make the coating of the Tope more dura- 
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b!e; id place of either pitch or resin, the partly inspissated 
tar, either pariAed or not, but the former is preierabic, 
may be used mixed with tallow; also, the inspissated tar.or 
resin, or pitch mixed with animal or expressed oils, laid on 
the strands with the hollow of tlie hand or willi a brush, will 
answer the end. And both as to duration and colour, with 
an attention likewise to cheapness, a useful compound may 
be made by the addition of a sulFicient quantity of brown oil 
of tar to a due proportion of resin and boiled linseed oil or 
any other drying oil, prepared with litharge or otherwise. 
The following proportion will answer the end; viz. resin 
four parts, boiled linseed oil four parts, and brown oil of tur 
three parts ; the result will be, that tlicy will* coat the rope 
with what will shortly become a dry and moderately elastic 
varnish. 

With this coating, and all of them except that containing 
tallow, it will be advisable to let the, ropes lie on tbe stake- 
head-posts until a due desiccation take place. 

The Patentee does not confine himself to any of the before- 
mentioned proportions, as they may be varied according to the 
opinion of the manufacturer, to the climate, and the use the 
rope is designed for, and to the degree of economy which may 
be expedient. Resinous substances, depurated or otherwise, 
mav be mixed with an> others capable of answering the pur¬ 
pose described ; but as those mentioned are comparatively 
both cheap and abundant, it appears unnecessary to enlarge 
farther. 

To render the value of the preceding invention obvious to 
those who may not l»e lully apprised of it, we insert the follow¬ 
ing report by William Allen, k-cturer on chemistry at Guy’s 
Hospital London, and highly distinguished for Uie accuracy 
of his experiments. 

“ X^ommon tar unprepared contains a quantity of vegetable 
acid, and apprehending that this acid might injure the texture 
of cordage, the following experiment was made: A piece of 
twine, w'hich hy previous trial was found capable of supportU^ 
(H pounds without breaking, was immersed in yegclable ackf, 
and after 4(» hours it was so much injured that it broke with a 
weight of less than 1(» pounds. A piece of the same twine 
was immersed for 4(i hours in the essential oil, which came 
over in distillation from the tar, and although it had suffered 
BO diminution of strength at the termination of iU immersion, 
yet after being exposed three days to the air, it was only capa^ 
^ of bearing 31 pounds. 
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** The Stockholm tar used in these experiments was found 
to contain about 7 per cent, of vegetable mucilage, capable of 
being converted into an acid in a hot climate, when the cord> 
age is immersed in water. The tar also contained as much 
real acid as there is in an equal measure of common vinegar; 
but by repeatedly boiling the tar in water, according to the 
method prescribed, it is freed from its acid and mucila^, and 
may be employed in the manufacture of cordage with great 
advantage in the place of common tar. Also, if the prepared 
tar be boiled down so much further, as to deprive it of that 
portion of its essential oil, which it is found necessary to re¬ 
tain to prevent tarred cordage being too rigid, and the place 
of the essential oil be supplied with a due portion of fixed or 
expressed oil, it is probable that those injuries will be done 
away, which arise from the action of essential oil on the fibres 
of the hemp, and from the rigidity of cordage, experienced 
in vessels returning to cold from hot climates, where the 
essential oil is considerably thrown off. 

(Signed) William Allen. 

" Plough Court, Lombard-street, London, 

’2Sih of 7th Mo. 1802.” 


Improved Steel-Yard. 

The place of inspector of weights and measures, occupied at 
Geneva, by C. Paul, having given him an opportunity of care¬ 
fully examining a great number of steel-yards, he found reason 
to be convinced that the greater part of these instruments are 
constructed on bad principles, and seem to have been made by 
artists unacquainted with the properties of the lever. He has 
succeeded in his^ attempt to improve them. 

Steel-yards, in the common purposes of commerce, have 
two advantages over balances : 1. That their axis of suspension 
is not loaded with any other weight than that of the merchan¬ 
dise, the constant weight of the apparatus itself excepted; 
while the axis of the balance, besides the weight of the ins^- 
ment, sustains a weight double to that of the merchandise, 
8. VOL. I. X 
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2, The use Uie balance requires a oonsideraUe assort¬ 
ment of wei^ts, which causes a proportional increase in the 
price of the apparatns, independently of the chances of error 
which it mnltipues, and of the time employed in producing an 
equilibrium. These motives induced C. Paul to employ his 
thoughts on the means of so far improving steel-yards, that, 
either in delicate operations of the arts, or in those of the same 
kind which are often so necessary in the practice of the phy¬ 
sical sciences, Uiese instruments might be substituted with 
advantage for common balances. In order the better to explain 
in what the proposed improvements of the steel-yards consist, it 
will be proper to point out what were the faults of the common 
ones. 

1. There were none of them, in which the points of sus¬ 
pension were exactly in the prolongation of the line of the 
divisions of the beam ; a circumstance which necessarily 
changed the relation between the arms of the lever, the 
power and resistance, according as the direction of the beam 
was changed from a horizontal position. Steel-yards are not 
uncommon, in which a degree only of difference in the inclina¬ 
tion of the beam produced a difference of more than a pound in 
the result. 

2. When the shell, the beam, and the weight, are made 
at hazard, a person w'ho possesses a steel-yard cannot 
know when the instrument is deranged ; and even an artist 
cannot repair it, but by repeated trials, and with a great loss 
of time. 

3. The construction of the common steel-yards, which 
nave a small and a large side, renders it necessary to invert 
them frequently: a laborious operation when these instru¬ 
ments are heavy, and which exposes the axis to the danger of 
damage by the effect of the shocks which that turning occa¬ 
sions. 

As these double sides render it necessary to have a be^ 
very straight, in order that it may be less faulty, it readily 
bends, which is a new source of error; and, the face which 
bears the numbers, being narrow in proportion, it is difficult 
to form on it figures sufficimitly distinct. These inconvOTiences 
•re all avoided by the constmetion to be proposed, which pre- 
MBts, besides, several other advantages not possessed by the 
okl steel-yards. 

1. Th e OOTtres of the movement of suspension, or the two 
eenstant centres, are placed on the exact line of the divisions 
of file beam; an elevation almost imperceptible in ^e axis eff 
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the beam, in order to compensate for the very slight flexion 
of the bar, alone excepted. 

2. The apparatus, by the construction of the beam, is 
balanced below its centre of motion ; so that when no weight 
is suspended, the beam naturally remains horizontal, and 
resumes that position when removed from it, as also when the 
steel-yard is loaded and the weight is at the division,; which 
ought to show how much the merchandise weighs. The hori¬ 
zontal situation in this steel-yard, as well as in the others, is 
known by means of the tongue, which rises vertically above 
the axis of suspension. 

3. It may be discovered tliat the steel-yard is deranged, if, 
when not loaded, the beam does not remain horizontal. 

4. The advantage of a great and a small side (which in 
the others augments the extent of their power of weighing) is 
supplied by the very simple process of employing diflerent 
weights «n the same division, by which the same end is 
accomplished, with some additional advantages. The num¬ 
bers of the divisions on the bar, point out the degree of 
heaviness expressed by the corresponding weights. For ex¬ 
ample, w hen the large weight of the large steel-yard weighs 
eighteen pounds, each division it passes over on the bar is 
equivalent to a pound; the small weight, weighing eighteen 
times less than a large one, will represent on each of these 
divisions, the eighteenth part of a pound or ounce; and the 
opposite face of the bar is marked by pounds at each eighteenth 
division. In this construction, therefore, w’e have the ad¬ 
vantage of being able, by employing both weights at once, to 
ascertain, for example, almost within an ounce, the weight 
of 500 pounds of merchandise. It will be sufliicient to add 
what is indicated by the small weight in ounces, to that of the 
large one in pounds, after an equilibrium has been obtained 
by the position of the two weights, viz. the large one placed 
at the next pound below its real weight, and the small one at 
the division which determines the number of ounces to be 
added. 

5. As the beam is divided only on one side, it may have 
the form of a thin bar, which renders it much less susceptible 
of being bent By the actipn of the weight, and affords room 
for making the figures more visible on both the faces. 

6. In these steel-yards the disposition of the axis is not 
only such that the beam represents a mathematical lever 
witWat weight; but in the principle of its division, the inter¬ 
val between every two divisions is a determined and aliquot 
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part of the distance between the two fixed points of suspen¬ 
sion; and each of the two weights employed has for its 
absolute weight the unity of the weight it represents, multi¬ 
plied by the number of tlie divisions contained in tlie interval 
between the two constant centres of motion. Thus, snpposing 
the arms of the steel-yard divided in such a manner that ten 
divisions are exactly contained in the distance between the 
two constant centres of motion, a weight to express the 
pounds on each division of the beam must really weigh 
ten pounds ; that to point out the ounces on the some divisions, 
most weigh ten ounces, &c. So that the same steel-yard may 
be adapted to any system of measures whatever, and in parti¬ 
cular to the decimal system, by varying the absolute heaviness 
of the weights, and their relation with each other. The appli¬ 
cation of this principle will be seen hereafter in the description 
of the steel-yard, to which the Inventor has given the name of 
universal steel-yard. 

But, to trace out, in a few words, the advantages of the 
new steel-yards for commercial purposes, it may be observed, 
1. That the buyer and seller are certain of the correctness of 
the instrument, if the beam remains horizontal when it is un¬ 
loaded and in its usual position. 2. That these steel-yards have 
one suspension less than the old ones, and are so much more 
simple. 3. That we obtain, with the greatest facility, by em¬ 
ploying two weights, the exact weight of merchandise, with all 
the approximation that can be desired, and even with a greater 
precision than that given by common balances. There are few 
balances which, when loaded with 500 pounds at each end, are 
decidedly sensible of an ounce; and the new steel-yards pos¬ 
sess that advantage, and cost one half less than balances of 
equal force. 4. In the last place we may verify, everv moment, 
the justness of the weights, by the transposition which their 
ratio to each other will permit; for example, by observing 
whether, when the weight of one pound is brouglit back one 
division, and the weight of one ounce carried forwards eighteen 
divisions, the eqnilibrinm still remains. 

The universal steel-yard serves for weighing in the usual 
manner, and according to any system of weights, all ponderable 
bodies, to the precision of half a grain in the weight of a hun¬ 
dred ponces; ^at is, of a ten thousandth part, 

rt is employed besides, for ascertaining the specific gravity 
of solids, oi liquids, and even of the air itself, by processes 
extremely sinmle, and which do not require many sabdivisioos in 
the weights. This apparatus is represented, plate XXIV. fig. 1. 
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The beam AB of tbis steel-yard is constracted on the same 
principles as 6ie commercial steel-yard, above alluded to, its 
dimensions only are smaller. The shears are suspended by a 
screw to a cross bar of wood supported by two pillars, which 
rest on the two extremities of a small wooden box furnished 
with three drawers, and which serves as the stand of the 
apparatus. This beam is divided into 200 parts, beginning at 
its centre of motion. The division is differently marked on the 
two faces: on the anterior face the numbers follow each other 
from 10 to 200, proceeding towards the extremity; and on the 
other face, represented apart at F, the numbers are marked in 
the opposite direction. The utility of this arrangement will 
shortly be explained. 

The small frame G is intended to prevent the oscillation of 
the beam, and it is placed at the proper height by means of the 
nut and screw by which it is suspended. Above the beam is 
seen a small cross bar of brass, suspended by its two extremities 
from the cross bar of wood. Different weights are hooked to 
it, each having its particular value marked on it. A small mer¬ 
curial thermometer, having the two most usual divisions, is sus¬ 
pended to the cross bar, to be in readiness, in delicate experi¬ 
ments, to point out the temperature of the air and the water. 
The axis of suspension of the steel-yard rests upon two beds of 
very hard well-polished steel. The case is the same, but in 
a reversed situation to the axis which supports the hook C, 
that serves for suspending different parts of the apparatus ac¬ 
cording to the purpose to which it is to be applied. 

When this apparatus is to be employed us a common steel¬ 
yard, suspend from it the brass shell £, which is an exact 
counter-balance for the weight of the beam when unloaded. 
The beam then assumes of itself a horizontal situation. Then 
search for the equilibrium of the substance put into this shell, 
by placing on the beam the weight and its fractions correspond¬ 
ing with the system of weights adopted; and when you have 
found the equilibrium, observe the weight indicated by the divi¬ 
sions on which each of the weights employed is found, exactly in 
the same manner as in using the common steel-yard. 

There may be seen in the plate a glass shell suspended in a 
jar filled to a certain height with water. This shell is intended 
for experiments upon the specific gravity of solids. It is in 
equilibrium, if, when immersed into water at 59" Fah. as far as 
the junction of the three silver wires by which it is supported, it 
exactly balances the weight of the beam unloaded. 

To try the specific gravity of a solid, first weigh it in air; 
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then by pattilif|; it ioto the brass shell, and sabstitutiug the 
glass one» weig^ it in water. It is well known that the differenoo 
of these weights, employed as a divisor of the total weight in 
air, gives for the quotient the specific gravity. Care must be 
taken, as in all experiments of the kind, that no bubble of air 
adheres to that part of the apparatus immersed in the water, or 
to the substance, the weight of which is required, and which is 
immersed also. 

The solid glass ball H is used for the purpose of ascertain¬ 
ing the specific gravity of liquids, in tJie following manner:— 
This piece is furnished with a hook of fine gold, that it may 
be immersed without inconvenience in acids. When it is 
.suspended to the hook of the slcel-yard. and in the air, it is in 
equilibriam with the beam loaded at its extremity (either at 
the division marked O, on the side of the beam seen at F) 
with weights entitled specific, and oW specific booked on at 
the other. 

This ball, immersed in distilled water at 59® Full, as far as 
the end of the straight metal wire which siispemis it, is still in 
eqnilibrinm with these two weights placed in the following 
manner, viz. the large one at the division in the middle of the 
beam marked water on tlie side F of the beam, and the small 
one at the division O, that is to say, tlie extremity. When 
the apparatus is thus prepared, fill a jar with the liquid, the 
specdtic g^vity of which is to be ascertained ; suspend Uie bail 
H to the hook of the steel-yard, and immerse it into the liquid 
till it rise exactly above the ring from which the ball hangs, 
observing the temperature, and disengaging carefully all the air 
bubbles that may adhere to tJie ball; then remove the small 
weight to the division O at the end of the beam, and convey 
the targe one as far as that division, preceding that where the 
weight of the ball would rtise the lH*am; and afterwards nmve 
the small weight as far as the division where the equilibrium 
will be restored, the beam being horizontal. Mark the division 
at which the Imge weight is found, and add two ciph^s; 
to this number add the indication immediately resulting from 
-the po.sition of the small weight, and the sum of these twonum* 
hem gives the specific gravity ot the liquid, or its ratio with the 
weight of distilled water, to a ten thousandth part. 

The balloon N is to be used for trying the weight of any 
given kind of gas compared with that of atmospheric air, in 
the fottowing manner:—^^fhe weight entitled air tare is arranged 
in such a manner that when placed in the notch, seen at the ex¬ 
tremity of the beam beyond Ihe divisions towards B, it forms an 
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eqailibriam with the balloon exhausted by the air-pump and 
suspended from the hook of the steel-yard. If the steel-yard is 
not then in equilibrium, it is a sign that the instrument is de¬ 
ranged, or that the vacuum is not perfect. The air, the relative 
weight of which in regard to atmospheric air is to be ascertained, 
most be introduced into the balloon, and the weight mai|^ed air 
is to be moved along the beam. The division at which it stands 
when an equilibrium is produced, will indicate, in hundredth 
parts of the weight of the volume of atmospheric air that could 
be contained in the balloon, the weight of the gas actually in¬ 
closed in it. This indication is read on the anterior part of the 
beam, where the words atmospheric air are marked. 

On this principle, pocket steel-yards have been constructed, 
with which the nicest experiments may be made, and the quality 
of gold coin be ascertained by the trial of its specific gravity. 
They are constructed exactly on the same principles as the 
Roman small steel-yard, but are necessarily less extensive in 
their use. They cannot be employed, for example, in deter¬ 
mining the specific gravity of an aeriform fluid, and do not 
extend beyond 100 deniers of weight, (about 5|oz, avoirdu- 

E ois;) but as they possess all the advantages of a balance, 
esides those peculiar to tliemselves, they are extremely con¬ 
venient for philosophers who are obliged to travel. 


SUMMARY OF THE EXPLANATION OF THE PLATE. 

AB, the beam of the new steel-yard with its divisions, com¬ 
mencing at the point of suspension. F, the division of the 
other side of the same beam, commencing at the other extre¬ 
mity, or that farthest distant from the point of suspension. G, a 
small frame intended to prevent the oscillation of Ibe beam. 
C, a hook from which the weights arc suspended. E, a brass 
shell or basin. H, a ball of solid glass for trying the specific 
gravity of liquids. N, a glass balloon for trying the specific 
gravity of gasses. 
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hnjnond Method of PrinUnu; Paper Ifa/iaings, 

111 iIm“ onjiii;ir\ im'tliod «.il jirinliiijf papcr-lian^^iii^s, the 

ti‘rc-l)o\ (.ui \\itli (iifiicully siTvi* duo su‘\f, Imt l>\ nu*ans of 
til** iniproM iru'iits bcKnv, lie c.in ,s(>r\«* t^o mosos 

with tlir uft Mif>t <'as«‘, anti tlin mIioIo o! the woik is porforniiMi 
v.ilii fat ilit\ ami ilnspatcli. '1 he ft*il<*w!HL; relereiieeji 

to pLite \X1\, for printm*^ li<;ht and dark ^roumU, will fellv 
t liii uialt' the siihjeet. 


MI llK'l) <'F rKlN'lINO LKIHl' (.Kot M»>.. 

'J. the punter s table, <o\t reil with a '■till liliiiikef 

\r, tile woollen ilotll 'le\e oil wIlK h the i oli.in |s laid and 
spread bv a b<i\ it ailed the 'ren -loo ' \>.itii a iian-bMish. 

(lotli sieve i.s laid upon a b atlu i s|t \r imjier\loiis t<t 

nndstnre, and it lloal- ujion some ^ nm-Inputi, in a wtxMbn 

V t- ss,**! C. 

J)l). two ( t trd- . •!() beta b >11^ , ^ t ret I 111 d I I ell i lie tab!,‘ \ ft. 
tin-* (it her end ol the room. and kt | a ti^b t b* ,t • i , bl at I',. 

I' l'. an endless (ord, passing round a ;;iiue>td \t bei‘l (i 
under the table, o\t r a pulb v H, in the side el tin table, and 
't\ei anotlier J, at tin other end td the room. Its use is to 
iarr\ the cross-piet e K, ( db-d the traii/st wbnh is fustt'ned 
to It. 

Ij, a w bet I ii\( d oil the same avis as the wheel (•. hut on 
the (lufside td the Ix-tirdim^' (d the table, it ha.s Ihia t* pe^s 
projet tin^ about four iin ln‘s trom its la'e. 'Fids wheel is 

moved liv the punter seftino' liis loot tm tmt* of the pt'gs. 

1}, Is ilie tiaverse on a larger stale. MM, au* tw'o 

jtieees id' vvootl eonneeted by a lunge at N, and w lien ( lust'd 
are retained in tloit position b\ a ring O, put tivt r the ends o( 
Inein ; it is conirefted w itli tin* endless ( ird, b\ a stafile 1* on 
(tne side, and amdher staph* on tin* tdher sitle, and slab's along 
the < ords 1)1), bv means td’tw o pulb*\ s III!. 

^I’he operation tif punting ( oinmetn es bv putting one end 
of the paper to be printt d (whnh is 12 Nanis long and 2<i 
indies wide) between the tlivisioiis td' Ihi* traverse, (fig. 
and taslening it th<*re b\ tl.e ring (). '^riie (dher pari ol the 
papi'r, e.\ce]»l what iie.s on the jtiinting labb*, i.s wound round 
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tb© roller S. The workman takes up the printing-l)l<)ck with 
his right-hand, dips the face of it on the woollen cloth in the 
siere, which the fere-boy has previously spread with colour, 
and tlien places the block u|)on the paper to be printed, 
giving it two or three smart strokes with a leaden mall held 
in his left hand ; he then removes the block, to supply it with 
more colour from the sieve; and during this operation sets 
his lei't foot upon the peg in the wheel; and as he recovers 
his upright position to bring the block over the table, his foot 
presses the pe^ down into the position Q, which by means 
of the wheel G, endless cord F, and traverse K, draws the 
paper forw'ard on the table just the proj)er distance to print 
again. When tliv' whole piece is printed, llie tere-hoy goes to 
the end of the room, loosens llie paper from the traverse, and 
hangs it up to drv ju lolds, on loose sticks placed ac ross racks 
attached to the teilmg. 


vji:ruot> Of i’kiminc uauk urolnd^. 

The table and siev«‘ for tin* colour are the same a,> iu print¬ 
ing light grouM{!>. The diHeieiicc of printing consists in 
applving tlie colour from the block upon the table, by means 
ol' a lever, instead of striking the block with the mall ; the 
(vressuu* of the lever forcing a greater quantity of colour upon 
the paper and in a more even maimer. 

T, the a\le<»f the lever. 

V^, the arm (IT) inches long) to which the power is applied 
by means of a rope U, fastened to it, which has a treadle W at 
its end, for the workman to place his foot upon. 

X, another arm (six inches long) to which is joined Y, a 
long jiole, whose end is applied to the back of the block 3 , when 
the pressure is given. 

Z, on arm on the other side of the axle T, to which a 
w eight is hung to balance the pole Y. 

Fig. 4 , shows a section of the axle T, with the arms V 
and Z projecting from it, and the manner in which the arm 
X is connected by a joint with the pole Y; the excellence of 
this principle depends upon the very great increase of power 
which is given by bringing the pole nearer the centre of the joint 
or axis. 

The paper being placed upon the table, as in printing 
light grounds, and the workman having placed his block, 
furnished with colour, upon the paper to be printed, he puts 

ft. VOL. I. V 
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his foot upon the treadle W, attached to the cord U, takes the 
pole from behind the piece of wood 4, and applies its eud upon 
the block 3, and pressing down his foot makes the impression 
from the block upon the paper. He then lodges the pole be¬ 
hind the piece of wood 4, to l»e oot of the wu} ; he next removes 
the block to furnish it again witli colour, and draws the paper 
forward for another impres.sion, by the foot-w heel L, as described 
in the former mode. 


Description of ihe different hods of blowing up 
Docks under Woter. 

1. The operation of blowing up rocks, which the French 
call tirage des mines, is not in general attended w ith utuch diffi¬ 
culty, when ihe hole of the mine is pierced in dry compact 
ground without any fissure or ra\it\. M hen the ground is 
cavernous or hollow’, or w hen water oozes through its pores, it 
becomes more troublesome, and requires particular care. W hen 
it is necessary to blow up rocks at the bottom of the water, the 
difficulties are increased. In that case the usual processes must 
be abandoned, and others must be resorted to. 

2. The art of blowing up rocks under w’ater is little known, 
and not much practised : it mas, however, be of great utility in 
many cases, not only in the working of mines, but in the exe¬ 
cution of public works of importance. These motives will jus¬ 
tify a description of the tltree principal methods of blowing up 
rocks under water. 

The first is that used in the mines in the northern parts of 
France : it is proper to be resorted to when the depth of the 
water which covers the ground intended to be blow'ii up is not 
above 15 or 18 decimetres: (a decimetre is nearly 4 inches Eng.) 

The second has a great resemblance to the process usual 
in mines when the ground suffers the water to ooze through it. 
It 18 simpler and less expensive than the preceding, and appears 
to be very proper in cases when there are only a few decimetres 
of water above the ground. 

The third is suited to great depths of water, such as 4 to 
6 metres, (13 to 191 0 ‘1 that employed at Carlscrona. 
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It is very ingenious, and seems to be almost unknown to 
miners in general. 

8 . But previously to describing these methods, it may 
be of some use to mention here an interesting memoir, printed 
in the Journal de Physique for the year 1779, on the con¬ 
struction of air-boats proper for facilitating the execution 
of all sorts of works under water, without employing pump¬ 
ing. Coulomb, the author of this memoir, after describing 
the method of constructing the air-boat, shows in what manner 
it is to be used. He points out llie means by which it may 
be made to sink at pleasure, of placing the workmen under 
the box, of continually renewing the air, of removing the 
rubbish and la\ing a foundation of mason work at the bot¬ 
tom of deep water. He then calculates the time necessary 
for removing a metre in height from the bank of Quilleboeuf, 
which inl(Trupts the navigation of the Seine ; and foreseeing 
the case.s in wliich mattocks or pickaxes would be insuffi¬ 
cient for clearing obstructions from the bottom of the water, 
and where tlie hardness of the rock might require the use of 
gun|)owder, he proposes two methods of blowing up rocks 
under water. 

In one*, the workman placed under the box bores the rock, 
and introduces into the bottom of a hole a box of tin-plate 
fdled with gunpowder, to which is soldered a small tube, also 
of tin-plate, w'hich rises abo\e the water at ebb-tides, and which 
i.s stopped with some greasy matter, after having been filled 
with a v(>rv weak composition to serve* as a train. The sea, as 
it ri.ses, makes the air-boat tloat; and when its lower edge has 
risen higher than the extremity of the tube, it is then removed, 
and when the ebb-tide uncovers that extremity, a person goes 
in a boat and sets fire to it. 

In the other im*.thod, wliich the author proposes for the Me- 
ditei<anean, and rivers where the assistance of the tide cannot 
be einplojed, the tube of tin plate which contains the train rises 
only three decimetres above the rock, but is terminated by a 
leather pipe covered on the outside with some water-proof sub¬ 
stance, and in the inside with an incombustible varnish, and 
secured from the pressure of the water by a spiral winding 
made of wire. Its extremity must be carefully closed, and a 
buoy attached to it carries it to the surface of the water, when 
the air-boat is afloat. 

4. ^riiese methods, which suppose, as may be seen, the 
assistance of the air-boat, are mentioned because they may 
be useful in many cases, and may, besides, give rise to new 
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ideas, and serve to modify the three particular methods which 
are the object of this memoir. 

I. METHOD OP BLOWING IP ROCKS AT THE DEPTH OF 
FIFTEEN OR KICHTEKN CENTIMETRES LNDKR WATER. 

5. This method consists in the following operations : 

First, bore the hole at the bottom of the water by the htdp 
of bores, and instruments of proper length. 

Then place in the hole a tube of tin-plate t lost'd at the 
lower extremity. The exterior diameter of thi.s tube must 
be such that, when introduced into the bore, it may fill it; and 
its length must be such that it shall rise some centimetres above 
the surface ef the water. 

Then send down to the bottom of this tube the cartridge 
filled with powder ; introduce the priming rod, and ram round 
it clay or plaster according to the usual procc.ss, and only to the 
height corresponding to tlie summit of the hole. 

In the la.st place, draw the priming rod and introiiuce the 
train, and .set fire to it with all the necessary precautions, that 
the worlvinen may be sheltered from the danger at the time of 
explosion. 

onsERV .\T10N. 

G. This method has been often employed with advantage 
by the French miners : it may serve either for deepening wells, 
or making other excavations, when the means used for keeping 
the ground and bottom of wells constantly dry are insuflicient. 

II. METHOD PROPOSLI) FOR BLOWING I P ROCKS SOME 
DKCl M E rRl> BELOW W ATER. 

7 . When the ground or rock to be blow'ii up covered 
only by some decimetres ot water, the miner can see the rock 
which he bores, and the hole to be loaded, with as much 
ease as if there were no water, and can work with the same 
facility. In this case, to save expense, the tube of tin-ulate 
may bcj omitted, and a cartridge of pitched cloth, such as 
that employed in ground through which the water ooxes in 
every part, may be employed, adapting to it a rod of hollow 
wood,* destined to contain the train that conveys the lire to 


• Tlua rod might be made of the elder or lione>vucklc. 
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the powder. The diameter of the aperture of this rod may be 
only a few millimetres, and its length must exceed the upper 
level by some centimetres.* 

8 . If this method be adopted, first construct a cylindric car¬ 
tridge of cloth or pasteboard, and fill it with gunpowder ; in¬ 
sert into it the rod, which must descend to the middle of the 
length of the cartridge without approaching the interior surface 
of the wrapper; pinch closely the upper part of the cartridge 
around tlie rod, and cover the cartridge and whole rod with 
pitch or some kind of varni.>>h.'f Then send down tlie cartridge 
lurnished with its rod into the hole ol the rock, and dnve in 
strongly two plugs of dry wood to serve as wadding. These 
plugs must have a longitudinal groove, that they may glide 
along the rod and suffer the water to escape. 

OBSEKV A IT ON. 

9. Instead of a rod of holhiW wood, you may employ with 
advantage, either a tube of fin-[)lute about four inilliinetres in 
diameter, terminating at a lower extremity, which must be 
inserted in the cartridge, in a truncdted cone, and an orifice of 
two milliimdres : or a leaden pipe drawn in the manner of wire- 
drawers, having the same dimensions as the above, and whose 
resistaiue may be suflicient, if vou take care to introduce into 
it, while you drive in the wadding, a rod which may exactly fill 
the interior vacuity. 

If you have at hand any kiml of composition capable of 
ac(}uiriug hardness in a little time^ at the bottom of the water, 
you may substitute for the rod and metallic tubes a flexible 
tube of cloth done over with pitch or gum. In this case, it 
will be necessary to introduce the priming rod into the tube, 
while you drive in the wadding to prevent its depression. The 
cloth of the tube, the upper extremity of which is intended 
to rise above the bole in the rtiek, must be sufficiently thick 
and strong, that the pressure of the water, which is here sup¬ 
posed to be some centimetres above the ground, may not flatten 
it even if the liquid should introduce itself between the tube 
and the composition. 


* Five cpntimetrcs make nearly 1 inch, and a inilliinctre ii» the tenth parted 
a centimetre. 

t A solution of Spanish wax in alcohol is attended witli the advantage of 
drying'speedily, ami of remaining water-proof for a long time. 

i A mivtuic fit (|mcklimc and phistri calniicfl v\oii!<l he ol this kiml 
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III. METHOD OF BLOWING UP ROCKS UNDER VV ATKR 

AT ANY DEPTH. 

10. This method, on the first view, has a resemblunce to 
that first described, since n tube of tiii-|)late is crnploved in it; 
but it diflers essentially from it in this respect, that instead of 
wadding above the charge, according to the u.sual method, you 
may employ an intlexible shank charged with a weight at its 
upper extremity, and terminating at the I<»wer in a segment 
of an iron cylinder, w hich performs the ollice of a w edge, and 
is applied exactly upon another similar wedge, invertetl and 
resting upon the upper end ot the carfruige. 

The elfect of this disposition, as may be readily conct iveci, 
is to force the wedge which adheres to the eartridge to ascend 
a little at the time of explosion, and to sijneeze itself closely 
against tlie upper wedge, so as to < lose the hole in the rock. 

11. The description of this process may be seen in the 
twelfth volume of the Memoirs of the Aca<leiny of Stockholm ; 
and we subjoin a translation of it. 


1V^ NEW METHOD OF BLOWING UP ROCKS LNDKR W'AI ER, 

BY DANIEL THLNBEKG. 

A profile of the rock which has been bored, and into which 
the charge is introduced, is represented at fig. 1, plate ^X\ . 

The charge is contained in a tube of tin-plate impermeable 
to water, a vertical section of winch is represented in the same 
figure. The lower C'Xtremity of thi.s tube must be adjusted 
properly to the bole which has been bored in the rock. 

The charge consists of a paper cartridge filled with gun¬ 
powder, and attached to the iron wedge b with a thread such 
as that used for sewing sails. 

To this first wedge b is applied another c, which adheres to 
an iron rod that rises above the tube. 

On the plane face of these wedges is a groove made with 
a fiU^, which reaches to the powder: this groove is continued 
throughout the whole length of the tube of tin-plate by mean.s 
of a Wooden rod d, hollow on the side turned towards the iron 
rod, to which it is made fast by strong packthread. 

Before this rod is attached to the iron one, a match, which 
proceeds from the upper extremity, and communicates with the 
interior of the cartridge, is placed in the groove. 
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e Is a train applied to the end of tlie match. 

B, C, are two rafts which enable the workmen to bore the 
ruck and blow it up. 

J> is a weig^ht which prevents the iron from being repelled 
tou fur when the explosion takes place. 

H F G H 1 are different pieces necessary for charging. 
K is the cartridge furni.shed with its wedge, seen sideways ; 
F the wedge s<‘en in front ; G the wooden rule and its groove; 
JI the upper wedge and its iron rod ; I the tube of tin-plate. 

\\ hen the rock has been bored according to the usual 
method, by employing a borer pretty strong, and of such a 
length as the depth of the water may require, introduce into 
it the tube into which the charge has been put ; then apply 
tin* train e, and having placed the weight D, above the rod, 
set lir(* to it. The explosion will immediately take place : the 
wedge b would be expelled but for the wedge c, which cannot 
give way ; and the two wedges being thus united, confine the 
charge, the effect of which will never fail, as has been proved 
by experience. 

Four feel of the tube and the lower wedge are in general 
lnj,t: but the upper wedge may be employed for new charges, 
because it is never damaged. 

OBSERVATION. 

12. This method, tlie success of which is proved, deserves, 
no doubt, to be known by all those engaged in gi*eat under¬ 
takings, and who have frequent occasion to apply it.* It is, 
perhaps, susceptible of being modified ; for example, with¬ 
out employing the impermeable tube, a varnished cartridge 
might be used, with a flexible tube proceeding from it, lodged 
in the groove between the two wedges, and then rising above 
the water. 

Fire also might be conveyed to the powder below the 
water by means of a strong discharge of electricity ; but little 
can be expected from this method in the hands of workmen. 


• Daniel ThonberR employed the same means to raise large blocks of stone 
from the bottom of tlie water. For this purpose a hole is bored in the block 
with a miner’s borer, to the depth of twenty or twenty-five centimetres. Two 
wedges are introduced into it, forming by their junction a cylinder so as to fill 
the hole. Several blows arc then struck, on the iron bar which adheres to the 
upper wedge: the two wedges are then closely squeezed together, an^ the 
bl<mk is raided out of the water by means of a windlass and a cord attached to 
a ring fixed in the lower wedge. ' f 
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In tbe last place, tlie lower wedge might be made of harci 
and very dry wood. 

13. But in whatever manner this method may be employe<l. 
it will not require great expense, and it may be used with 
great advantage for deepening ports, rendering certain har¬ 
bours more convenient and safe, and for freeing rivers an<l 
streams from those rocks which obstruct their course and im¬ 
pede the navigation of them. 


Description of a Curvilinear Saw, 

A method of easily performing curvilinear sawing, by me¬ 
chanical means, having been repre.sented to the Author of tins 
invention as extremely desirable, he applied his attention to 
the subject, and produced the machine of which the following 
is his description ; 

Fig. 2, plate XXV, represents a bird’s-eye view of the saw 
and machinery. The dotted lines show the spindle a, moving 
on two centre|^b 6, having at one end a puUey c, and at the 
other a concave saw d (with a corresponding convexity to the 
curve* required to be sawed,) secured on the convex side b)' a 
collar, and on the concave side by a loose collar and screw-nut. 

e e. Two grooved plates, admitting through the top of the 
bench and fence /, screw-bolts fastened by thumb-nuts, by 
means of which, and a parallel motion o, the fence f is regu¬ 
lated, and consequently the conductor A of the wood t, admit.s 
it to be sawed through, at any part required. 

The fence, conductor, and saw, must all be curved alike, 
but to saw in smaller circles, w’ith the same saw, and at the 
same time square with the face of tlie bench, a steel slider k, 
regulated by two screws, is made to press, as occasion may 
require, on tbe convex side of the saw, and raise the vertical 
line of it to a right angle with the bench; otherwise the top of 
the Bench itself must receive the same inclination to the vertical 
line of the fixed saw. 

Fig- 3, is a front view of the saw and bench, in which the 
teeth of tbe saw are more clearly shown. 

Fig. 4, an end view of the saw and machinery. 

Fig.<5, shows the saw, axle, and pulley, all made of iron or 
steel, and separated from the frame. 
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The naciiiiie f^kstts the dreMinsr ^ ifiax to a certaiilty, 
whidb is of m»tetimm0porlMaoe iB nuil-^spiQiiinK, as flax do^ 
not undergo any o^iPseparatiog |>i^(lcess after Wng hackled, 
bat is taken immediately from the hackle to the rollers. No 
carding can be apfdled to flax^ ia to cotton and wool, therefore 
the necessity of pmect hackling may be easily inj^i^ed; and 
the performance of this machine warrants the lMf|C timt it 
will enable us to manulactore our finest linen by 

machinepr at a tdisaper rate than at pradent, bv wl9k means 
a redaction may be ejected similar to'^at wmch hat taken 
place in cotton manafactares since the invention of spinning 
cotton by machinery. 


A Mother for the use of Talk>w€^kandlers, attd other 
Manufacturers of h^mmeMe ilfolfert. 

The frequent fires which had recently htqipened in the 
difierent manufactories of tallow, soap, oils, varnishes, and other 
inflammable matters, in various parts of the kingdom, induced 
the Society for the Encouragement of Arts, in 1809, to 
publish the following description of a bdler presented to them 
’ in 1786, which fq>pears well calcnlated to prevent tibe danger* 
oua accidents that often oconr from the nse of boilers of the 
common construction 1| 

The very little add^onal expense that will attend thd 
making of boilers upon'^s principle, and the great degree of 
safety secured by the adit^on of the plan, may perhgfis claim 
the attention of Government, or of the Insurance omoes, to insist 
upon their ase in manufketories of infiaramaUk* mitomi* 

Fig. 4, plate XXVI, represantsa bird's the 

boiler and receiving vessel; the boiler has a wuhte rtecon*' 
taining a channel, communioathig by a a wssol 

below, placed near the tide cf the boilari. ^ In cme the infttw* 
mable matter should boil oyer the imier rim of the bf^er, it hs 
received by the channel bclmeen ^ innmr aad higher outer rim 
of it, and conveyed Immediate^ bv the spoak; wifhont risk oCloss 
w damage, into the vess^ placed undmeath. 

Fig. o shows a section of the boiler said recdnriim vessel, in 
which it will be observed, that the channel whiw conveys 
away the fluid that accidmitolly boils ever, is mpeh deq>er<»i 
the side next the receiving vq^sel, in ordmr t^aooderate ti^ 
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descent of the boiling flbid into it. i The spoat should be placed 
^t some distance from the ash-hole and fare-place, for greater 
security. 


A M{icAine for Manufacturing Silk<overed Wire, 

and Thread covered tvith Silk, 

« 

_ • 

The common mode of carrying on the manufacture of silk- 
covered wire, and thread covered with silk, is attended with 
several material inconveniences, among which the three 
following may be specified: — First, it is necessary to have 
workshops from twenty to forty yards long, consequently tlie 
purchase or rent of such premises is a heavy charge upon the 
manufacturer, particularly in London and all populous places. 
Secondly, the wire is cut into pieces of the length of the work¬ 
shop, for the purpose of covering it. Thirdly, the correctness 
of the work depends upon the steadiness of the workman's hand, 
and it is therefore liable to frequent irregularities. All these 
inconveniences are obviated by the use of the machine described 
below, which may be wrought in a small room, and wire of tlio 
length, if required, of several thousand yards may be covered 
with a certainty of its being regular throughout, uesides tliese 
advantages, it only requires one person to work it, whereas in 
the common mode two are absolutely requisite. The number of 
wheels, also, might be increased, and arranged in such a man¬ 
ner as to cover several wires at the same time, by which means 
the despatch of work might be prodigiously accelerated. 

The wheels being of the shape of conical pulleys, admit of 
the work being regulated in the covering to any number of revo¬ 
lutions of silk or cotton round the wire that may be necessary. 
Theii^iameters are nearly as follows : viz. on the pulley h, 
plate*^XVlI, are five nooves, from about three quarters of 
an inch to one and a half inch in diameter ; on A two grooves 
' of tweuty-two inches; on three grooves, from three quarters 
of an inch to two and a quarter. On F t A G £md K,> froqi une 
and a half to nine inches; H from five and a quarter to nine 
inches; g from three quarters to four and a half inchec>—;aU 
consisting of six grooves each, m has four grooves* firom one 
and a half to six inches; I four grooves and two ratchet-wbeels, 
ali nine inches. The roller D, and two bobbins n and B, three 
hicbes. The n^er h d ef and rqller D, receiving their motigaa 
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from A and E, always move in proportion one to another, which 
causes the work to be perfectly regular. The roller D drawing 
over the raw wire from the bobbin B through the tube which 
forms the axle of the pulley b, where it is covered, and passing 
round the roller, is taken up on the bobbin n by means of the 
ratchet-wheels 1. The wheels G and K are for regahs^ting the 
winding of the wire on the bobbin «. 

By placing the bands in the different grooves on the wheels 
b F and E, the covering of the wire is regelated to any degree at 
pleasure, as will be seen by the annexed table>of the number of 
revolutions in one inch of covered wire. The smallest groove 
is called No 1, the next size larger 2, and the largest 6: 


TABLE FOR REGULATING THE NUMBER OP REVOLUTIONS 

IN ONE INCH OF WIRE. 
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EXAMPLE I. 

•> n « 

SoppOfe tbe wire is wanted to be covered 76 revolotions in 
eiM» MOO, place the band upon the wheel A, and oo 6ie largest 

S ififUi^ groove of the pulley h; then pot 6ie other bands on 
6, imd F 1, and F 6, and £ I; it will be 76 revolutions, as 
wtil be aetm by the table. If the band on A and 6 5 is removed 
to h8, iM will be 99. nAgmn, if the band is removed to h 1, it 
will cover i4volouons in an inch. 


EXAMPLE 11. 

Place tto bands on H 6 and P 1, and F 5, and £ % and b 
5, it will be 45 revolotions. Ag^un, place tlie band on h 2, it 
will be 70 revolutions in one inch, and so on for any other num¬ 
ber at pleasure. 

The manner in which the lever is attached to the ratchet- 
wheel, the Inventor of this machine believes to be new, and 
he observes that It may be advantageously used in various 
branches of mechanics, where power with a rotary motion is 
required, as it avoids the necessity of removing the lever from 
one hole to another round the axis or windlass. It might be 
mnally employed in raising the masts of barges, &c. or for the 
purpose of raising weights by acting as treaoles. 

Fig. 1, is a horizontal plan of the machine. Fig. 3. an 
elevation taken sideways. Fig. 3, an elevation taken from 
one mid, and fig. 4, is a perspective view of the tube or hollow 
spindle. The same letters and references are made use of in 
all the figures. 

The great wheel A, fig. 1 and 2, is turned round by Ae 
handle on the end of its axis, or by means of a treadle applied 
to a crank in the middle of its axis. The wheel has two grooves 
in its mrcumferenoe to receive a band of catgpit, by means of 
which it gives a nmid rotative motion to the spindle shown in 
fig. 4, and denoted by bin the other flgnres; the spindle is 
hollow, and the hole tl^ongh it receivieii the wire which is to be 
covered with silk or thread. A small circular board d, 6g« 4, 
is fixed upon the end of the spindle, and toms round with it; 
it has a lioatl pin projecting from its surface, upon which is 
fixed a bot^iin «, having the thread or silk to cover the wire 
wound uppil it. On the wposite side of the centre of the 
board, a ofO^ed piece or wire/, projects from its surface; 
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the silk from the bobbin passes over this wire, and is then 
wound upon the wire which is to be covered, and which, as 
just mentioned, passes through the hole in the spindle. It is 
plain that the motion of the spindle will lay the thread or silk 
evenly round the wire : it is necessary at the same time, that 
the wire should be drawn through the spindle; this is done by 
means of a small pulley at g, on the axis of the main wheel, 
having six grooves, turning a larger wheel of six grooves h, 
which gives motion by a band to another band-wheel t, of the 
same size ; on the axis of this, two arms, one of which is seen 
at i, fig. 2, are fixed, which alternately move two levers k k, 
fitted on the axis of two ratchet-wheels, whose teeth are caught 
by clicks with springs fixed to the levers. Two small weights 
are hung from the levers, as seen in fig. 2, by which'the 
ratchet-wheels have a constant tendency to descend, and as 
the levers descend, they are raised up again by the arms fixed 
on the axis of the wheel. On the axis of the ratchet-wheels, 
a band-wheel I is fixed; and by a band which goes round it, 
and one of the four grooves of the band-wheel m, it turns the 
roller n, on which the wire is wound after being covered. 

The wire which is to be covered, is first wound upon a 
roller B, from which, after passing over two pulleys, it enters 
the spindle of the pulley h ; it is then covered with silk, &c. 
and is afterwards conducted over two other pulleys, and passes 
round the roller at D, and is then wound round the roller n ; 
the roller D receives its motion from a band-wheel £ with three 
grooves, on the axis of the main wheel; this turns another 
ban^-wheel F, having six grooves, which turns another G of 
six grooves, on the axis of the roller D. On the same spindle, 
a band-wheel H of five grooves is fixed, turning another K, 
which has a pin fixed in it acting as a crank and drawing the 
catgut line p alternately backwards and forwards. This line 
has a ring in the middle of it, through which the covered wire 
passes, and by its motion it lays the wire evenly upon the 
roller n. This roller is fixed upon an axis, the end of which 
is received into a square socket, on the end of the spindle of 
the wheel m. It is contrived, that the roller full of wire may 
be removed without disturbing the wheel m; for this purpose, 
therefore, the bearing of the end of its spindle is made in three 
pieces, viz. two outside ones fixed, and the middle one moving 
on a joint; the end of the spindle passes through a hole, and 
rests against the middle piece, but when this is turned upon its 
joint, as shown in fig. 2, the spindle may be drawn back, so as 
to releose it from the socket in the end of the axis in the wheel. 
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On the Honing- of Lead, with Remarks on the tncon 
venience of Ash Cvpelsy and the description of a weffl 
and economical Method of constructitig Cvpels of 
R^ning Vessels. 

It is well known that to separate silver from lead, a metal* 
lurgic process, called retining or cupellation, performed in a 
vessel called a cupel, has been employed ; it is known also 
that this \essel is composed either of the ashes of the bones 
of animals, or of those of vegetables, after they have been 
lixiviated, to free them from the saline matters which they 
mav contain. 

9 _ 

The great quantity of wood ashes which must be employed 
in the construction of cupels, and the ditliculty of obtaining 
them, long ago induced the Author of this paper, to seek a 
simpler and less expensive method of constructing tin? vessels 
in question. The old chemists having observed that lead 
becomes oxidated, or reduced into what is called litharge, 
when exposed to heat, or the contact of the atmospheric air, 
while the silver united to it retains its metallic form, nothing 
seemed necessary but to find the means of separating these 
two metals. They were conducted to the method of accom¬ 
plishing this, by observing that the oxide of lead, in its state 
of liquefaction, easily penetrates the substances which are in 
contact with it, and especially bone-ashes, without deforming 
the vessels which are formed of them. No matter, indeed, is 
more proper than the latter for constructing small refining 
cupels. 

The difficulty, and often even the impossibility of obtain¬ 
ing about 160 English gallons of ashes for each operation of 
refining on a large scale in the Germau furnaces, made the 
proprietors have recourse to wood-ashes ; but, besides that 
these ashes are expensive, it oi'ten happens that they cannot 
be procured in sufficient quantity. They are even attended 
with one inconvenience, which is, that they come off, and 
float on the fused lead ; the refining then fails ; and this 
takes place every time that the ashes are badly prepared, that 
the cupel is insufficiently or not uniformly beat, or when the 
canals destined for the evaporation of the moisture, are neither 
in sufficirat number, nor properly arranged, nor covered with 
a stratum of scoriai on which is establiihed die bottom that 
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ireceives the ashes, and which ought to be ccnstracted of the 
most porous bricks, in order that the water, with which it is 
n^ecessary to moisten the ashes, may penetrate them in evapo> 
rating, *may proceed to the bed of scoria, and escape by the 
channels which are at the base of the furnace. 

To ascertain the proportion of lead in silver, it is snflScient 
to put some pennyweights into a small cupel of bone-ashes 

S lliced under tlie muffle of an assaying furnace. In proportion 
s the lead becomes oxidated, it insinuates itself into the cupel, 
and tlie silver at last assumes that vivid appearance which 
announces that the whole of the lead is dissipated, that die 
silver it contained is refined, and has attained its maximum of 
purity. 

In refining on a large scale, the object also is to separate 
the silver from the lead, but not to make the whole of the 
latter penetrate into the cupel, which is even impossible; 
for in that case it would be necessary to have a much larger 
quantity of ashes for tlie total absorption of the metal : be¬ 
sides, the operation would require a period ten times as long as 
that used in general for refining, and would occasion ten times 
the expense in fuel, and a much greater loss of the metals than 
by the usual process, w liere the greater part of the I6ad is ob¬ 
tained in litharge, while a portion penetrates into the cupel for 
about two inches of its thickness, which must be fused to revive 
the lead. The reduction is also more expensive, and occasions 
a greater loss than that of the litharge, which is easily fused, 
and which, passing through the furnace, may be employed as 
an article in commerce. 

liead ore and litharge jnay be fused as in England, and the 
department of Brittany, in a reverberating furnace, the shies 
or basins of which are formed of pounded and moistened clay. 
These soles withstand the action of heat, and of the oxide of 
lead, for six or, eight months of uninterrupted use. 

The durability of these earlheu soles gave the first idea 
of the method hereafter proposed for refining furnaces, where 
the only thing required is to oxidate the lead to obtain it in 
litharge, and. not to Oadse the cupels to imbii>e the whole of 
•Itv is done wbea the object u to assay the metal, in order 
lo htfbw whether it contains silver. Tn operating on a largo 
scale, the cupel, though of ashes, absorbs only a ps^t of the 
ldad;|tt alraody mea^oned, observing at the same time, that 
H bo npeh more advantageoos to ^tain die whole 

trantMwmed intb toe redaoflon ot which into lead is 

much easier than tip of the oxide contained in the ashes, 
10. VOL. I, 2 A 
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which opjiose fusion, and the scoria of which always carries 
with it sonAe of the metal. 

In a cn|>el of ashes beat into an oval circle of iron, the 
greater diameter of which is only five or six feet, and*tbe less 
one yard, the English refine from a ton to 23 cwt. of lead, 
which is converted into beautiful litharge, except the small 
portion which penetrates into the cupel, the thickness of which 
is only about 21 inches, and which is supported under the a]%h 
of the famace by two bars of iron. A pair of leather belloWh 
drive the lithargo towards the interior part of the furnace, from 
which it fails without interruption, on the floor of the foundry, 
while, to fill up the vacuity left by the oxide running off, an 
ingot of lead placed close to the base of the bellows, is made to 
advance gradually into the interior part of the furnace. This 
lead, by fusing, keeps the cupel full till towards the end of the 
operation. 

If a short view has here been given of the process of the 
English, it is only to show tliat it is possible to perform oper« 
ations of refining by employing only a small quantity of ashes 
for the constmction of cupels. Those in question do not ab¬ 
sorb 90 pounds of oxide in the large quantity of lead which is 
refined. 

It is then proved that metallurgists have always endeavoured 
to obtain the greatest quantity possible of litharge, and little 
ashes impregnated with oxide ; bat as they thought that they 
oug^t not to deviate from the ordinary process of refining, they 
have always, constructed their cupels of ashes. 

It has been seen, tliat in cupeliation on a small scale, lead, 
in proportion to its oxidation, penetrab^s the ashes. When no 
more is left, the small button of silver remains pure at the bot¬ 
tom of the basin, under a spherical form. Hiis operation takes 
place with the more celerity, as the snrface of the mass is always 
convex in these small vessels; which allows the .oxide to fiow as 
on an inclined plane, towards the edges of the cupel, where it 
is immediately unbibed. 

- The case is not the same with cupels on a large scale, which 
are several yards in diameter: to these, bellows must be applied, 

wind of which serves not only to accelerate the oxidation^ 
bat also to drive the litharge towards ^e gutter formed fiar its 
escaipe. 

we have remained the inoonvenieooes, aad eveil tlm 
impossibili^ of making the whole lead penetrate inlo the 
ashes large cupels: oxidatioii, indeed, la not effeel^ but 
in the phrbi of the mass exposed to the contiMct of the air or to 
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Hie wind of tbe bellows; but as lithsu’g^e, towards the middle 
of the basin, could not reach its edges, it would remain thc^ 
in a state of stag^nation, and would necessarily oppose the for¬ 
mation of a new stratum of oxide. This has induced metal¬ 
lurgists to expel the litharge by the wind of a pair of bellows 
in proportion as it is formed, and to make it flow from the 
furnace. 

^ Oxidation then takes places only at the surface of the mass, 
and not at its lower part: if the case were otherwise, the 
ashes of cupels would be penetrated by tlie oxi(|e to a thick¬ 
ness the more unequal, as the operation is longer; but tbe 
test, or the part of the ashes impregnated with litharge, in 
refining on a large scale, never appears to be thicker in the 
centre of the basin than towards its circumference, though 
the lead remains thirty or forty times as long on tbe bottom as 
on the edges ; since the mass continually decreases, till the 
whole lead is reduced to litharge, and till nothing remains but 
a cake of silver at the bottom of the cupel. 

If the whole lead is imbibed by the assaying cupel, it is 
because this small vessel is exposed to a heat uniform in all 
its parts. As the cupel, in operations on a large scale, pre¬ 
sents to the action of ^the fire only its upper surface, the 
oxide imbibed ceases to penetrate it at the place where the 
temperature is no longer high enough to keep tliat oxide in 
a state of fusion. For this reason, the thickness impregnated 
is equal throughout the whole extent of the cupel ; and this 
prevents the possibility of making the whole lea^ penetrate 
into the ashes. 

From the above observations it may be easily conceived, 
that if the assaying of lead ought to be performed in small 
cupels of bone-ashes, in order that the oxidated metal may 
penetrate them, and be in part evaporated, the case is differ¬ 
ent, with refining on a large scale, where it is necessary to 
accelerate the operation, and to obtain as much litharge as 
possible. 

It has been already said, that the wood-ashes of which 
cupels are made for refining on a large scale, are expensive; 
that verv oflen a sufficient quantity cannot be procured ; and 
that besides this, part of the ashes, and sometimes the whole, 
separate themselves entirely from the sole; from which a 
considerable loss arises. It may be added, that to give more 
weight and consistence to the cupels, it is often necess^y to 
mix witii the ashes a large quantity of sand ; especially if the 
lead contains foreign substances, such as arsenic, cobalt, anti- 







18$ qOMP6IIDIVM*Qf PRAOTidAL IMVBMPlOllt. 


XHtAfpcI «f» ^^4 MMirvctiM 


mVo;* till, Spo, If the lead be only arsenical, after having in- 
narate^ the first sonm. a quarter of a huadred-weight of ircm 
filings, or cast iron turnings, are now and then thrown over the 
whole surface of the mass. The iron being lighter than lead* 
$oats over it and absorbs the arsenic, after which the mast 
giost be scummed ; soon after the litharge is formed without 
any obstacle. This method is employed in Saxony. 

The necessity of adding sand to the ashes of cupels* must 
^ve conducted to the discox ery of the means propos^ below ; 


RBW MBTHOP OF CONSTRUCTING BASINS FOB REFINING. 

Without making any change in the mason-work of the 
refining fnmace, c^led the German, care only must be taken 
ip form at the bottom a sufficient number of canals for the 
dyaporation of the moisture, and to arrange them in the man¬ 
ner best calculated to produce that efl'ecl. These canals or 
qpertures must be covered with a bed of scoria, over which a 
pqveRient is to be made with one layer of the most porous 
micks. 

On this area, which must be concave like the sole ou 
which the ash^ of common cupels afe beaten, place founders’ 
a little moistened ; to which may be added a fifteenth 
part of argil, if it is not sufficiently earthy, in ordeir to give it 
the reqnisite solidity : and the whole must be carefully mixed. 
'Chis sand must be rammed in the same manner as for consoli¬ 
dating ash^; and a refining basin is to be formed in like uiau- 
nor, uniformly beat in all its parts. The thickness of this cupel 
ipust be six or seven inches: it may be formed of two strata* 
as will be seen hereafter. 

After the basin has been uniformly beaten in every part, 
about a gallon of lixiviated wood ashes may be sifted over its 
whole surface, and rendered adherent with beaters. 

When the cnpel is thus prepared, let down the head on 

furnace, and make a moderate fire in the fircrhole, which 
ipqs^ he laepatained for several bonr^ in or<i^r to cause a Phrt 
v^lth which tiie sand has Imen moistened, tq ever 
*^he surplus will be dissipated during the operatioi^ 
at any inconvenience, by canals of evaporation. 

^ a desiccatiOD, raise fte bead, and suffix ft 


LiL'Am!A^zJ 


fta ingotS; qf leM, placing ftepi 911, it, tw 

li^ may not derange the sand: it it ft sfch 








• Inttend of prismatic infots, it will be better to cast the lead in heini* 
apberleal Iron monlds: pieces of that form are leas liable to damage the cnpel. 
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proceed in this manner till the silver has acquired its vivid 
coioor; taking care to increase the fire in proportion to the 
diminotimi of the mass; especially when the operation is 
nhariy terminated, because the silver then is collected toge*> 
tiler: and, as it is much more difficult to be kept in fusion 
than the small quantity of lead which remains united with it, 
it could be refined only in an imperfect manner at an insuf¬ 
ficient temperature ; and instead of about a twentieth of lead, 
which the silver generally contains in the German refining- 
house% it would remain charged with a great deal more, which 
would render it more difficult to proceed in a second operation 
called the reining of silver, by which it is carried to the required 
degree of purity. The Germans call this second process silber 
brennen, homing silver. • 

Those accustomed to the refining of lead, according to the 
German metliod, will be able to perform what is here proposed; 
for, though the-’capel he of sand instead of ashes, the operation 
must be conducted in the same manner. 

It has been said that the English refine a large quantity of 
lead in a small cupel: in the Like manner, a great deal of 
metal may be made to pass by this new method, if care be 
taken to add more metal as that which is oxidated escapes. 
If we silppose that the cupel is capable of containing four or 
five tons of lead, above sixteen may be refined at one oper¬ 
ation ; which will not be attended with the inconveniences of 
the English process. 

'Hie Author has reason to think, that a cupel of sand, 
well coustracted, may serve for several operations with ut 
the necessity of reconstructing it each time, os is the case 
with those of ashes; but in this case, and before the lead is 
introduced, you must fill up the gutter which has been made 
for the litharge to run off, after havifjig removed with a chisel 
the kind of varnish which the oxide of lead has left on the 
sides of it, in order that the new sand, somewhat moistened, 
may form an intimate connexion with the old sand, whic^ 
most also be watered in that part, before the new sand is 
deposited. 

The long duration of earthen soles in reverberating fbr- 
naces, where lead-ore and even litharge are fused, leaves no 
yoom for apprehension, in regard to the action of the oxide|Of 
lead, which will act only at the surface of thfe cupel, and will 
penetrate only a very small part of its thickness. 

After one or more operations of refining, this crust must 
be removed, and fused in a furnace in contact with fuel, in 
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order to obtain the lead. This process will be as easy as the 
reduction of diet metal contained in the ashes of common 
cupels, and in a much smaller quantity. More litharge then 
will be obtained by the new method than the old. It may 
be added, that as the sole of sand does not absorb so much 
oxide of lead as that of ashes, it will not carry with it so 
much silver, for it is well known that lead revived from it^ 
ashes, always contains more than that which arises from the 
reduction of litharge. 

Instead of sand, argillaceous earth might be employed for 
the construction of cupels, as is the case in regard to the 
soles of the reverberating furnaces in Brittany; but it would 
be necessary to ram this earth repeatedly, for several days; 
otherwise it would split, and these cracks would increase by 
the shrinking which must result from the beat, and lead 
would insinuate itself into these fissures; an inconvenience 
which cannot take place with sand even a little earthy. It 
may ali|p be observed, that a sole of earth would harden too 
much to allow a gutter to be dug for the passage of the 
litharge: in this case it would be necessary that the place 
destined for the oxide to run off should be constructed with 
sand or lixiviated ashes. 

It will be advantageous to employ two kinds of sand in the 
formation of the basin of the cupel; one kind fine like that 
used by founders, and the other coarser and not earthy: the 
latter will form the first stratum, which, after being beat with 
rammers suitable for that purpose, ought to be about three 
inches and a half in thickness. The fine sand, a little earthy, 
must then be applied over this first stratum to form a second, 
which is to be rammed like the former. Both these kinds of 
sand must be somewhat moistened before they are introduced 
into the furnace, in order that they may be better heaped up, 
and be consolidated by the rammers. 

The sand of the lower stratum, being coarser than that of 
the upper, will absorb the moisture of the latter in proportion as 
it evaporates: and it will pass without any obstacle through 
the canals disposed for that purpose. 

‘ The lowest stratum of sand may remain in its place when 
a i>ew cupel is to be constructed with fine sand, and the part 
of the latter, which has not been impregnated with oxide, 
musi be mixed with new sand to form a cupel. Care must be 
taken in raising this sand not to touch the lower stratum; for 
the sand of the latter, which is coarse, must not be mixed 
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Broekbank’a machine for making elate-pencUs, 


Machine for making Slate-Pencils, 

Tlie inventor of this machine having been informed that 
an immense quantity of slate-pencils were annually imported 
into this kingdom, under the name of Dutch pencils, and 
aware that there was, near bis residence, an inexhaustible 
quarry of that species of shale or shiver peculiarly suitable 
for this branch of manufacture, on the mountain called Black 
Combe, in the seigniory of Millom, Cumberland, conceived 
the idea of employing the leisure which his occupation in 
husbandry allowed him, in contriving a machine for manufac¬ 
turing pencils that should rival in cheapness, and excel in 
other respects, those procured from foreign markets. He com’ 
pletely succeeded in his attempt, and the sale of his pencils, 
though at first only extended to a few of the large towns in 
Cumberland, Westmoreland, and Lancashire, soon occasioned 
a greater demand than he was able to supply, while the machine 
was only impelled by hand. At this time, the long pencils were 
sold at ten shillings, and the short ones at five shillings per 
thousand, and the machine, while wrought by manual labour, 
made about twelve hundred of the two sorts per day. 

The manufacture of an article of this kind, may appear, at 
first view to have a very slight claim to attention: but when it 
is considered that there is a great and constant demand for such 
pencils in every village in the kingdom, the aggregate consump¬ 
tion will be perceived to be immense. This consumption was 
supplied by mreign markets, till the products of the machine 
in question were brought forward ; but even if this were of no 
consequence, the art of expeditiously shaping a pencil, must 
be considered as an ingenious mechanical operation and capa¬ 
ble of affording hints applicable to other purposes. 

It may be observed, in giving % general idea of the machine, 
as now employed, that it is worked by a water-wheel of seven 
feet in diameter, fixed on one end of the axis ; a small lever, 
projecting from the axis, presses down the jaws of a pair of 
pincers, the lower handle of which pincers is made fast below 
the axis above mentioned, and the upper handle is alternately 
pressed down by the lever, and raised by a crank at its extre¬ 
mity, which is counterbalanced by a weight above it. These 
pincers first cut the shale or shiver into proper lengths or slips, 
which slips are carried from thence, and one by one entered 
into the end of a circular sharp-edg^ tool or tube, bearing 

10. VOL. I. - 2 B 
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■ome resemUanoo to that with which saddlers ||inch holes in 
leather. The dips cd* the stone are forced throogh this tube bv 
means of luaetber levfv fixed in the axis of the water-wheel, 
which alternately presses fora^d the frame sustaining the pencil, 
fimx it backi, after havinj^ given the pressure, by means 
ift 4 another axle^ The pencils 

in|4a ina firciMarfoniL, by passing throngh the tube above- 
Kj^en^piied. 

^iate XXVIII, fig, 1, exhibits x perspective view of the 
machine. AA is the axis or shaft of a water-wheel, which gives 
motion to the machinery a a xre two cams or timpets project¬ 
ing from the axis to work, the nippers or pincers 9 . 

The lever x, wbi^ is pmt of the lower jaw of the pincers, 
is lifted up by two rc^s which conpect it with a heavy lever or 
coootorbalanoe b, and by tb|s mepus the nippers are opened ; 
the upper jpw is fixed to p popt firpUy plac^ in the ground. 
As the water-wheel revolves, the cams « a alternately press 
down the lever a, and close the nippers; and when the cam 
has passed by, the weight of tiie lever o opens them again. L is 
another cam, much larger than the former, (fixed into the same 
shaft AA,) for giving motion to the other parts of the machine. 

DD are two cylindrical rods, connected by the cross-pieces, 
CFG, which form a fraipe \ the rods DD slide throngh boles 
or sockets in two beams dd» fixed to the frame of the machine; 
between these two beams, an iron plate H is fixed ; having a 
hole in the middle, to receive the screw of the catting tube, a 
section of which is shown by fig. 2. 

The frame is poshed away from the axis A, by the cam L 
meeting the cross bar £ of toe frame, and it is brought back 
again by toe cam moving a chucked lever e e, which is fixed on 

an axis R. ... 

II are pffo segments of wheels^ fixed on toe same axis with 
R; two chains k k, are fastened to these, pod passing over 
two pulleys 11 , are fastmtod to the front piece E of the frame; 
by these chaius, the motiem m the crooked lever, e e, is com¬ 
municated to the frame, sp as to draw it back, ready for the 
next stroke of toe cam D. 

hi is a cross bar, moving upon two centres, having a notch 
Of gap in the middle of it, tor one end of the shiver OT piece of 
slate to rest upon. At one end of this bar is an arm, to which 
is hooked one end of a beam or weight, toe other end resting 
upon to® greund. The frame in its action presses down this 
cross-bar, but it is again replaced in iU upright position by the 
action of to® weight upon it. 
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The material of which the pencils are made, being laid in 
a convenient place, (the person emjploycd generally sitting to 
his work,) in tlie first operation of the mill, the pincers B very 
expeditiously pinch or split it into slips or lengths, which are 
received by a person attending the frame, and successively 
placed so as to have one end in the cntting tnbe, and tiie other 
end in tlie notch of the cross-bar M; mn rnvolation of the 
water-wheel now forces the frame forward, and forms the 
pencil, by thrusting the slips or lengths before-RientioBed 
through the cutting tube which is 'screwed into the-iron-plate 
H, the chips or refuse slate falling down under the catting tube. 
The pencils are then in their second stage, ipid in order to 
reduce them to a proper sixe, and finish them, the first cntting 
tube is unscrewed or taken ont, and another, the size of the 
intended pencil, is fixed in its place; they are forced through 
this smaller cntting tube, by the same operation as before,' and- 
the slate pencil is then completely fijiished, beis^^ rendered a 
smooth and beautiful cylinder. 

The two screws r r, which either advance or draw back the 
cross piece F, are to regulate the forcing frame, that all the 
pencil may be forced through the cutting tnbe, when the cam 
L, upon the axis of the water-wheel AA, leaves the forcing 
frame. A water-wheel only seven feet in diameter, has suffi¬ 
cient power to work both the pincers and the forcing-frame 
at the same time; and boys are adequate to the attendance 
required. 

The cutting tube should be made of the best steel, and har¬ 
dened ; the pencil will also pass through more easily, if it gra¬ 
dually. widen in a small degree toward the back. 

It would be extremely easy to have two or three cutting 
tubes screwed into the iron-plate H, and nsed.at the same time, 
and thus the quantity of work done by the machine would be 
greatly increased ; but it might be necessary, if tbia plan were 
adopted, to have the lengths of the pencil-stone cut in readi¬ 
ness, or to have two pair of pincers to supply them as they were 
required. 











Waur/Uling 


^ water, ifeme inctevenieiioft is fonncl 
of speed, occasioned by tbe 
1 ^ 4 ||A m* water at tbe pentnUiKb. Tbe specifie 

to-tbe perpendicnlar 

Widei, ibi velocity is increased by a greater, , 
^p!li||iii(tfabed bvw^IeM bead. No aconrale judgment as to 
w^gbai^^ can be formed from ^e position 

of tM sbeb^ spaoe only is regidated by this ; but tbe 
qnaiditjr ^ water passing tbroogb tbii space, depends on its 
speeifte gravity, in proportion to wbb^ its ooOrse is accelerated: 
besides, wbere tbe race is of an# 

Tain-wWber tibicb falls into it, and llatwiioil gains aamission 
firom tbe adjoining lands, baffles Iffl oalduation, as to the 
quantity really passing into the dim or iretervoir; and the 
shattks at the dam bead are snbjd^ to the same evil. Any 
irregolari^ in the bead of water Aiiiing bn tbe wheel, is M 
coarse oommnntcated to tela|asaid;«naebi1iery; and occasions 
ineonvenience in all maaimtoiiea where precision in tbe 
movements is reqmsite^i |il4 those ni silk and 

oottim. ^ "r 

To give an even, regular motion to water-wheels, appears 
flierefore to be a disidmattim in bydranlics* Perhws it can 
only be iditained by eqoalising tbe quantity of water fulinjg on 
tbe wheel; but while the nsnal system is pnrsned, of deliver¬ 
ing it from die bottsto Wf *lbb pmtttrongh, it does net appear 

by *kidi all irre(lihri^i cfjjJejfre- 

vplmsda.,'» 

*> In fir dfff incoBVonienoe, and mtsnreaoen- 
stinidy mmilai^mn^ cf bmter bn tbe wheel, it appe^ to 
the be devi^ 

of regblsc^g' ## qWim delivered .by a float, and taking 
tbe whole of the wider from the surface. After sever^ 
ments, be fonnd the jperformance of tbe machine desenbea 
Hlpw, to accord witb bis expectations. 
*"^A,fig.l,platoSiXd3C^#ie'e«trapce|€thewa^^^ 

S, the float, having a drciuar apeetire in tbe oentroi in 
wbidb snspended 

CX • cylinder, running down in tbq case E, below the 
bottom <ji the pentronrii. ^ T^is. |# ,madP water-tight, at the 
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fttatwgkfir etnaM^ikt/ag ^ water. 


bottom of tbe pentroogb, at F, by a loelber collar placed be- 
tweeo two plates, and screwed down to tbe bottom. 

The cyfinder is seemed to ^ float, so as to follow its rise 
and fall ; and the wator is admitted into it duroogh &e openi^ 
in its sides, and there, passing tbrongb the box. or ease £, 
rises and issues at 6, on the wheel. % tblsjumniii, a mnlbriii 
qoanti^ of water is <d>tained at G, wml^ qaimtite can be in- 
creased or diminisbed bv the assistance cf am^I end 
pinion attached to the cyfinder, which wiH raise or depress the 
cylinder above or under tbe water liim of Ibe float; pud, by 
raising it up to the tpp, it stops the wotog entirely; and In- 
swers the purpose the common shuttle. Ibis ninica is 
turned W the handle Hv simitar to a winch-handle; and is 
secured rrom running dowp by a ratchet wheel, at the opposite 
end of the pinion-a^s. 

K and L are two upright rods, to preserve the perpendicu¬ 
lar rise and sinking of tbe float, running through the float, and 
secured at tbe top by brackets from the sides. 

M, a board let down across tbe pentrougb, nearly to tbe 
bottom to prevent the horizontal impulse of tbe water from 
disturbing the float. 

Fig. 2 , a crosa section,* showing the mode of fixing the 
wick and pinion, and their supports, on the float. The rack 
is inserted into a piece of metal running across the cylinder, 
near the top. 

» That the water may pass more freely, when nearly ex¬ 
hausted, the bottom of the cylinder is not a plane, but is cut 
away, so as to leave two feet, as at C, fig, 1. 

The float is also kept from lying op toe bottom of the'peu- 
trongh, by four small feet; so Ihdt the water gets under it re¬ 
gularly from the first. 

Fig. 8, an enlaiged view of the cyUiuier. showing toe ixdk 
and ratcbet-wheel. with the click, JniS. St toe openinga 
on toe side of the cylinder; the i^ch ot hfndto >mng-im& 
opposite side, and the pinion, % wht<to tob » raised, 
inclosed in a box between toem. 

By the use of this shuttle, room may be saved in the 
extent of the dam, as toe vraler may bo. s^ered to rise to a 
greater height, witoout too’ tpcoiivm^eiioe 'attending toe in¬ 
erted velocity of its disohmr|to. ' of temporary 

deficiency, the watm which remains will, by t^ means, be 
worked to the greatest advantage. 










Machine fot iplUiing SM^Mns. 


m BO time, possesseis « decree of iopdiitiity tttid otility that en- 
titlei ft to notice in, ik»necrtinii bfiBveaticftis. The purpose 
i* ^ifocled bv a nnu^dnO tepretenteil by pliito XXX. 

^ I* lib bsrrel of cast iron, baving wooden ends. 
Rottid btoiel ^ skin is irianp^, and kept close by 
aieiib' ' »lit nm tbtoogh ib» edges into the wood, as at 

1) an iron ninning in a move along the barret, 
eiii i w wi g la # bole at C, and fastened down at the other end, 
%y & hodk fixed in tbe end of the barrel, the bar bdving points 
in it,r (aa shown at B; fig. 3,) under which the edgeii of &e skin 
aie ^stoned, as seen at B, fig. 2. 

RF, ^gs. i and 2,) iHuni fixed across each end df the strong 
wweden ^ame GOGG, over adiich the barrel is topported on 
fticdiatt rollers, as at i A, (fig. 2,) which ran on a slip of brass, 
nbtaalilr under the screws i t, to accost the barm to tbe 
kaifix : 

SLK, (Igs* k end 2,) a strong bar of cast iron, to which the 
knife hr serewed, noviog lengthwise on firiotion rollers be-' 
tweott lie fdeces of wood LLLL, on the feame G, as at K, 
fig, 4. Ibe pieces of wood LLLL, are each nioveable under 
two sciews, by which they are adlnsted to steady the motion of 
fee ibifei-li^. 

XM, (figs. 1 and 2,) is n roBer at the back of the knife, 
to which K ir kept close by a Weight N, at each end, aptang 
«ear|Mlileys, as at O* (fig. Sfc) snsni^ded firom the sliders^ 


fiver Ibis roBer, as it is eat off. It keeps both sides of thfi skm 
eiUEpIfiiy up to'the,knife, and inakei it cut more uniformly. 

QQ, is a Iere» nctlog on k nil r, aiSd moving afibther 


cal, 4t|iirnd is drawn round by the weight X. v 

X,4i n gnide to the lever, from fihich end ft is workef. 




MxriL Vfir, FL.XXX. 
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Preparation of Grounds or Pannds^ and of variota 
Colours and Materials, for PahUers. 

The Inventor of the various processes detailed in this 
article, lias been employed in preparing canvass, pamiels, &c. 
by some of the most eminent professors of the Kne arts, in 
Italy and England. He states that, by a number of experi¬ 
ments, and after much labour and expense, be has discovered, 
as far as experience can prove, the manner of preparing 
canvass, copper, and ponncl, in tlic old Venetian style; an art 
which has been long lost, and to which, it is well jutown, that 
Titian, P. Veronese, Bassani, and otiicr Venct(afi masters, 
owed tlie peculiar beauty, brightness, and durability of tiieir 
productions. 

He observes, also, that he has discovered a method of 
purifying oils for painters’ use, agreealdy to the practice of 
tlie ancient masters ; and prepares mineriil O^loors which will 
not change, and may be used either in oil d# water. He has 
likewise been enabled to produce crayon% of a quaNty greatly 
superior to those in common use; they ore fixed, so^as to 
prevent their rubbing ofl‘ the paper when used, and may bo 
applied in water or oil. 

The materials employed in these preparations, arc ex¬ 
tremely cheap, easy to bo procured, and tho processes by no 
means diflicult. 


METHOD OF PRBPABING PANNBLS FOR PAINTBRS. 

Take the bones of sheep's trotters, break them grossly, 
and boil them in water, until cleared from their grease, then 
put them into a crucible, calcine them, and afterwards grind 
them to powder. Take Bcmo wheaten floor, put it in a pan 
over a slow fire, till it is dry, then make it into a thin paste, 
add an equal quantity of the powdered bone-ash, and grind 
the whole mass well together : this mixture forms the ground 
for the pannel. 

*The pannel having been previously pumiced, some of the 
mixture above-meotioaedS^ well rubned thereon with a 
pumice-stone, to incorpon^ it with the pannek Another 
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c}oat of the oonmositioii is then applied with a brash npon the 
pannel, and safrered to dry, and the surface afterwards rubbed 
over with sand-paper. 

A thin coat of the composition is then applied with a brash, 
and if a coloured ground is wanted, one or two coats of the 
colour is added, so as to complete the absorbent ground. 

When it is necessary to paint upon a pannel thus prepared, 
it most he mbbed over with a coat of raw linseed or poppy- 
oil, as drying oil would destroy the absorbent quality of the 
ground ; and the painter’s colours should be mixed up with tho 
purified oil hereaner mentioned. 

Canvass grounds are prepared by giving them a thin coat 
of the composition, afterwards drying and pumicing them, then 
giving them a second coat, and lastly a coat of colouring matter, 
alo]^ with the composition. 

The grounds thus urepared do not crack : they may be 
painted npon a very short time after being laid, and from 
their absorbenl quality, allow the business to be proceeded 
upon with greater facility and better effect, than with those 
prepared in the usual mode. 


METHOD OP PUHIFYING OIL FOR PAINTING. 

Make some of the bone-ashes into a paste with a little 
water, so as to form a mass or ball; put this ball into the fire, 
and make it red-hot; then immerse it for an hour in a quantity 
of raw linseed oil, sufficient to cover it; when cold, pour the oil 
into bottles, add to it a little bone-ash, let it stand to settle, and 
in a day it will be clear and fit for use. 


WHITE COLOUR 


Is made calcining the bones of sheep’s trotters in a clear 
open fire, till they become a perfect white, which will never 
change. 


BROWN COLOUR 

Is made irpm bones, in a sindlar^Hihimer, only caldhiing tbrnn 
in a oricybia instead of an open fire. 
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YRL.LOW COLOUR, OR MASTiCOT. 

Take a piece of soft brick, of a yellowish colour, and bum 
it in the fire ; then take for every pound of brick, a quarter of 
a pound of flake white, g^rind them together, and calcine them; 
afterwards wash the mixture, to separate the sand, and let the 
finer part gradually dry for use. 

RBD COLOUR, EQ|JAL TO INDIAN RED. 

Take some of the martial pyrites usually found in coal<pitt, 
calcine them, and they will produce a beautiful red. 


GRAY COLOUR 

Is made by calcining together blue-slate and bone-ashes pow¬ 
dered, grinding them together, afterwards washing them, and 
drying the mixture gradually. 


BLUE BLACK 

Is made by burning vine-stalks in a close crucible, in a slow 
fire, till a perfect charcoal is made of them, which must be 
well g^und for use. 

CRAYONS 

Are made of bone-ash powder mixed with spermaceti, adding 
there the colouring matters. The proper proportion is, three 
ounces of spermaceti to one pound of the powder. The sper¬ 
maceti, to be first dissolved in a pint of boiling water, then the 
white bone-ash added, and the whole to he well ground together 
with as much of the colouring matter as may be necessary fiw 
. the shade of colour wanted. They are then to be rolled up in 
the proper fonn, and ^adually dried upon a board. 


WHITE CHALK, 

If required to work made by adding a quartar of a 

pound of whiting to one Dotind of the boae-ash powder; 
10. VOL. 1. 2 C 
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otiierwiM the bone>asb powder will angwer alone. The 
coloured chalks are made by grinding'the colouring matter with 
bone-ashes. 


On the Art of imitating Carved Wood. 

Ingenious or curious men are often thwarted in the execution 
of their projects, by the difSculty of finding in the places where 
they reside, workmen capable of assisting them in the articles 
for which they'may have occasion. Small towns in particular 
furnish only indifl'erent workmen ; and besides, they do not 
contain artists of every kind. Good carvers, for example, 
reside only in large towns; and even in these are not very com¬ 
mon. Sometimes plasterers supply the want of good modellers, 
by incmsting in their decorations plaster moulded on excellent 
models. The Author of this memoir conceived that it might 
be possible to mould carving in wood, to be afterwards applied 
to cabinet-makers’ work. This idea he carried into execution, 
and though the art is not absolutely new, his experiments may 
afford useful hints to others. 

Wishing to obtain a case fur a pendulum clock he bad 
constructed, he drew a plan of it, and presented it to an excel¬ 
lent cabinet-maker in the small town in which he resided. The 
artist would only undertake the plain work, and referred him 
for the execution of the carving to Toulouse or Bourdcaux. 
Sensible how difficult it would be to get the carving of the dif¬ 
ferent pieces executed at a distance, and particularly within the 
requir^ time; and how expensive it would be to transport such 
a case, which might also be damaged by the way, be deter- 
nuaed to undertake himself the carving of the laurel and oak 
foliage which were placed in the plan, provided the cabinet¬ 
maker would undertake the cematning part. Fearing, however, 
that the carving would not correspona to his work, and mighty 
tend to degrade it, the artist was unwilling to undertake any 
thing till he had seen a specimen of the Author’s labour—a 
proposal which was agreed to. 

^The Anthor was well aware that very hard wood, such as 
box, might be moulded by patting it under a press in copper 
tiler having subjeoted^t to oertain pfeparatim: but 
fat this piU^pese very expensive moulds, an excellent press 
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and othfHT ocmveoi^ces, are required, the oblaioii^ of -whieb 
would occaaion oonsiderdBle expensS, aud by thii method haa- 
reliefs only can be executed. But the art about to be described, 
requires only cheap materials with very little practice, and 
affords the means of making not only figures in relief, but even 
the most dilOicalt objects of sculpture. 

In the town where be resided, he found one of those Italians 
who employ themselves in moulding piaster figures. He caused 
this man to make such moulds as would be required, and which 
were copies from the best masters. Having succeeded per¬ 
fectly in moulding the garlands thus furnish^, in walnut-tree 
wood, the Author showed them to bis cabinet-maker, who to<A 
him for an able sculptor. He then constructed the case, applied 
the foliage, and neither he nor any person who saw it had 
the least suspicion of the method which had been employed. 
All believed that the ornaments had proceeded from the chisel 
of an able carver. Since that time, the Author moolded for his 
friends bas-reliefs, trophies, &c. with wood of every kind. The 
following is his'process : 


PROCESS. 

Make very clear glue with five parts of Flanders’ glue and one 
part of fish-glue, or isinglass. Dissolve these two kinds of glne 
separately in a large quantity of water, and mix them together 
after they have been strained through a piece of fine linen, to 
separate the filth and heterogeneous parts which cannot be 
dissolved. The quantity of water cannot be fixed, because 
all kinds of glue are not homogeneous, so that some require 
more and some less. The proper degree of liquidity may b© 
known by suffering the mixed glue to become perfectly cold': 
it must then form a jelly, or rather or commencement of jelly. 
If it happens that it is still liquid when cold, a little of tw 
water must be evaporated by exposing the vessel in whiidi it is 
contained to heat. On the other hand, if it has too mueb colt* 
pistelice, a little warm water must be added. 

The glue thus prepared is to be heated till you can scarcely 
endure your finger in it: by this operation a Htde ifater is 
evaporated, and the glue acquires more comii^eiice. Then 
take fine raspings of wood or saw-dust, sifted through a fine 
hair-sieve, and form it into a paste, whioli must bo put into 
moulds of plaster or sulfllnir after they have been ire}i robfevd 
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oyer with linseed ornat-oil, in the same maimer as when plaster 
is to be moulded. Care must be taken to press the paste into 
the mould witit yonr hand, in order that it may acquire all tlie 
forms of the mould: then cover it with an oiled board, and, 
placing over it a weight, suffer it in that manner to dry. The 
desiccation may be hastened and rendered more complete by a 
stove. When the impression is dry, remove the rough parts, 
and if any inequalities remain behind, they must be smoothed , 
after w'hich the impression may be affixed with glue, to tlie 
article for which it is intended. Then cover it with a few layers 
of spirit of wine varnish, as is done in general in regara to 
carved work, or use wax in the encaustic manner. It requires 
much attention to discover that such ornaments are not carved 
in the nsnal manner. Gilding may be applied to them with 
great facility. This operation is exceedingly easy ; nothing is 
necessary but moulds ; and with a little art the ornaments may 
be infinitely varied. 

Busts and other figures may be moulded with complete suc¬ 
cess : but they require more care, and with a view to economy, 
when they are large, the interior of them may consist of a 
cheaper composition than the exterior. The process may bo 
thus conducted : make a paste similar to the former, with very 
fine saw-dust, and place a stratum, of about two lines in thick¬ 
ness, on every part of the mould; this stratum may be left to dry 
almost entirely. In the mean time a coarse paste prepared 
with saw-dost that has only been made to pass tliroogh a coarse 
sieve; and instead of Flanders’ glue, common glue may bo 
employed, which is less expensive, adding to it a sixth part of 
fish-glue. Two parts of the mould may be put together, after 
* introducing into the joints a slight stratum of the fine paste, 
made very clear and applied with a small brush. The 
▼acuity between the two pieces may. be filled op witli coarse 
paste. Apply a third piece in the same manner as the second, 
and 80 on until the whole is adjusted, always filling up tlie vacui¬ 
ties with ccmrse paste. The whole must be suffered to dry in 
the menld, and thus will be obtained a figure in relief, of solid 
wood, executed with all the delicacy of plaster figures. 
iKromtnences formed by the joinings may be removed by a sharp 
Jbtife, or small file. If the figure be not suffered to dry too 
ifliiieh, these prominences may easily removed with the point 
of a sharp ’penknife. It will ue necessary to learn the art of 
detenniniDg the proper degree of desiccation; for if the figure be 
taken fireiB the mould bewe it is properly dried, it will warp, 
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and if it be too dry, it cannot be corrected but with a file, the 
use of which instrument in this case is tedious and laborious; 
whereas, if the proper moment be seized, the paste may be cut 
like wax; especially if the saw>dust has been fine, which is 
necessary for the exterior layer. The figures may be com¬ 
pletely dried in a stove, by which means they will acquire a 
degree of solidity hardly to be conceived. Figures thus moulded 
may be bronzed or varnished : they will then be unalterable by 
the effects of moisture or dryness. 

It has already been said that Flanders’, and not common 
glue, ought to be employed for the exterior layer, because this 
glue is almost colourless ;* whereas the other, being dark- 
coloured, gives too obscure a tint even to walnut-tree wood. 
To try whether the moulded figures would be unalterable by 
the effects of moisture or dryness, the following experiments 
were made: 


EXPERIMENT I. 

In a large bell-glass, filled with atmospheric air, were 
exposed two figures, one of which was varnished, and the 
other not. Under the bell, was placed Saussure’s hygrometer, 
and a capsule filled with water, after the sides of the bell had 
been moistened. The air was soon saturated with water, and 
the hygrometer indicated 100 degrees. No alteration whatever 
was observed in the varnished figure, and the other exhibited 
no other sensible alteration, than a commencement of solution 
in the glue, so that on applying a finger to its surface it was 
found to be somewhat viscid ; in a word, the figure was not in 
the least warped. 


EXPERIMENT II. 

The two figures and the hygrometer were then introdneed 
into anoiher very dry bell, under which had been placed a cap¬ 
sule filled with calcined potash. The moisture of the air by 
which the figures were surrounded, was soon absorbed, and the 
hygrometer indicated zero. In order to ascertain whether the 


• A soiteble glue may be made, by belling sbreds of parchment, or the white 
leather prepared with alum. * 
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Method of preparing White Lead without injuring 

me Workmen, 

In order to explain the advantage that will accme to the 
workmen, from adopting this invention, in preference to the 
common mode of preparing white lead, it will be proper to state 
what the common mode is. When blue (metallic) lead is cor¬ 
roded in the stacks, by an acid raised to a considerable degree 
of heat, brought on by horse litter, the corroded and nncorroded 
lead are taken from the stacks to a room called the engine-loft, 
where a pair of iron rollers is fixed with a screen under them. 
The lead in this state is passed through the rollers and screen ; 
from the motion of these rollers and screen, by which the white 
lead is separated from the uncorroded or blue {lead, together 
witli the moving of the lead in order to its being passed through 
Iheui, a very considerable quantity of white lead rises and 
spreads itself on every side in the form of a fine dust, which 
almost covers the workmen thus employed, and is very perni¬ 
cious to them. And not only in this part of the process are they 
liable to be thus injured; but they are again exposed to the 
dusty lead, by removing the blue lead from the screen-house to 
the furnace, as there still remains a quantity of the fine particles 
of white lead, which of course rises in the removal; and in re¬ 
moving the white lead also from under the screen to the grind¬ 
ing-tub, a quantity of the dust arises, which is very detrimental 
to the people so employed. 

It is to obviating these causes of mischief, that the present 
invention applies in the following manner :—A vessel, shown 
in plate XjlXI, fig. 1, is provided, twelve feet long, six feet 
wide, and three feet ten inches deep. In this vessel is fixed a 
pair of brass rollers in a frame, one roller above the other : the 
centre of the rollers is about ten inches below the top of the 
vessel; and one inch lower is a covering of oak boards or 
riddles, an inch thick, fixed in the inside of the vessel in a 
groove, so as to be taken out occasionally: these boards are 
bored with a centre-bit as full of holes as may be, without 
danger of breaking into each other; these holes are, in the 
machine at large, about five-eighths of an inch in diameter. This 
being done, the vessel is filled with water about three inche^ 
above the oak boards or riddles ; the. lower brass roller is now 
under water, and about half of the upper roller is under water 
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idso: tikOi the lead eoming from the stacks is pat tbroiyigb liie 
brass roUers in water, and by rakiog the lead with aei^pper rake 
over the oak boards or riddles, the white lead 
the^liddles, and die bine lead iemain8.^bnsi4|l^^1^^||pi|^^^|^ 
bei^ taken out, is thrown upon an inclined W slibiig 
laths to drain, where it remains about tw^ve nonn^ w|hbiI it 
beccimes ready for the furnace, to be remedted. Bf 1w|snM|ans 
no desty white lead can rise in any part to tile WCH^ pttople. It 
may be asked, why the lead in the common mode is not made 
wet before it is passed through the rollers and screen ? Should 
this be done, the lead would be a uaste on the rollers and 
screen, and the white lead preventea separating from the blue 
lead, which is absolutely necessary in the preparation of white 
lead. 

Fig. 1, A is an inclined plane of wood, on which the while 
and blue lead are placed immediately from the staaks, and fhus 
introduced between the brass rollers BB. 

CCf the vessel containing the water. ] 

D0P, the pierced oak boards or riddles, wld^, ^ bl^g 
isiade to slide in groov es in the sides of the v^|tol may 
ocimsieoally be taken out by removing the wooden bar e e. 

B, a hs^le or winch, which in the machine at Idrge, may 
be a uhe^communicating with the mill-work, and thus turning 
the rollers BB. 

F, a pinion fixed on the axle of the upper roller, and com¬ 
municating with a similar pinion on the arbor of the lower 
roller, keeping both of them in motion by the turn of the handle. 
As it is necessary that the upper roller should be at liberti^i 
rise or fall, in order to give a due degree of pressure toflm^ 
lead in passing between the two rollers, two weis^to, GG.flPi 
proper jtomn. to theni, (as shown more at li^elii jg. 2,; ai».<3 
phiM over the axle or gudgeon of the u|>per ro^^ to j^^ce . 
P due degrv^ of pressure; and if any piece of ‘ 

Jto thickm than usnal, tiie roller giveaway to 
|llie iqltnyr the macJtinary is prevented. . 

V anotcb on one side of the wooden vess^jtorviBg to ^ 
0110^ t|ie depth of the wafewr on the riddles DlXD. 
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Explanallon of tite Principles on which 0ie Purijtca- 
lion of Fisk^il may be performed, and of Ike Uses 
to which it is applicahle. 

That the fetid smell of fish>oil is chiefly owing to poti^efao- 
tion, it is unnecessary to show; but, though this be the prin¬ 
cipal cause, there is another likewise, which is, ustion, or 
burninjr the oil, occasioned* by the strong heat employed for 
extracting it from the blubber of the large fish, and which 
produces a strong empyreuniatic scent that is not always to be 
equally removed by the same means as the putrid smelU bat 
remains sometimes very prevalent after that is taken away. 

In order to the perfect edulcoration of oils, there are con¬ 
sequently two kinds of fetor or stink to be removed : viz. the 
putrid, and the empy reumntic; and the same means db not 
always equally avail against both. 

The putrid smell of fish-oil is of two kinds: the rancid, 
which is peculiar to oils ; and the common putrid smell, which 
is the general eflcct of the putrefaction of animal fluids, or of 
the vascular solids, when commixed with aqueous fluids. 

Fish-oil has not only rancidity, or the first kind of putrid 
smells peculiar to oils, but also the second or general kind ; 
as the oil, for the most part, is commixed with the gelatinous 
humour common to all animals, and some kinds with a pro¬ 
portion of the bile likewise: and those humours putrefying, 
combine their putrid scent with the rancidity of the oil, and, 
hi cases where great heat has boen used, with that and the 
empyreuma also. 

The reason of the presencepof the gelatinous fluid in fish- 
oil, is this; that the blunber, which consists partly of adipos^ 
vesicles, and partly of the membrana cellulosa, which con¬ 
tains the gelatinous fluid, is, for the most part, kept a consi¬ 
derable time before the oil is separated from it, either from 
the want of convenient ^portunities to extract the oil, or in 
order to the obtaining of a larger proportion; os the putrid 
eflervescence which Ui€m coln^ on, rupturing the vesicles, 
makes the blubber yield a greater quantity of oil Uian could 
be extracted before such a change was produced ; and the 
vesicles of the tella cellulosa, contaiding the gelatinous matter, 
being aUo burst from the same cause, such matter being then 
rendered saponaceous by the putrefaction, a part of it mixes 
11. VOL. I. ^ 2D 
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intimately with the oil, and constitutes it a compound of the' 
proper oleaginous parts and this heterogeneous fluid. 

The presence of the bile in flsh-oii is occasioned by its 
beingf in many cases, extracted from the liver of the flsh; 
whi^ is not to be so profitably done by other mcmtis as by 
putrefaction and the bile being consequently discharged, to¬ 
gether with the oil from the vessels of the liver containing 
&em, combines with it, both from the original saponaceous 
property of bile, and from that which it acquires by putrefac¬ 
tion. 

This holds good particularly^ of the cod-oil, or common 
train, brought from Newfoundland, which from its Bgh yel¬ 
low colour, viscid consistence, and repugnance to burning well 
in lamps, manifests sensibly the presence of bile and the geia- 
tinoos fluid; which latter, by the saponaceous power of the 
bile, is commixed in a greater proportion in this than in any 
other kind of fish-oil. 

A tendency to putrefy, or at most hut in an extremely slow 
manner, is not an absolute property of perfect oils in a simple 
or pure state, but it is a relative property dependent upon 
their accidental contact or commixture with the aqueous fluid. 
This is evident from the case of oils concreted into a seba¬ 
ceous form ; which, being perfectly oleaginous and uncombiiied 
with any water, except such as enters into their component 
parts, will not putrefy, unless water, or something containing 
it,.is brought into contact with them. But the fluid animal, 
and most vegetable oils, being compounded of perfect oils 
with other mixed substances, either sub-oleaginous or gelati¬ 
nous, have always a putrescence per $e, or tendency to putrefy, 
without further admixture of aqueous moisture. This com¬ 
mixture of heterogeneous matter in fish-oil, particularly of 
the gelatinous fluid and bile,, gives rise to a further principle 
of purification than gimple edtUcoration, or the removing the 
fetor; for the presence of such humours in the oil renders it 
subject to a second putrescence per »e, supposing the first 
corrected ; makes it unfit for the purpose of the woollen manu¬ 
facture, as the heat through which this is in some cases 
employed causes this matter to contract a most disagreeable 
empyreuma. It also prevents its burning in lamps, as well 
from its viscidity as from the repugnance which the presence 
of water gives to all uleaginons matter. It is therefore neces¬ 
sary to free the oil from this heterogeneous matter j after which 
it can be subject only to the rancid putrescence, or that which 
is proper to oils as such. 





CLASS I.—MANUFACTURES ANP TAAJPB. 21 i 
D«t*ie m the pm/ykatun ^ fi$h~oH. 


The substances wbicb have been or may be applied to the 
removing or prevaniiAg the effects of putrescence, are, acids, 
alkalies, metallic oxides* neutral salts, ethereal and essential 
oils, vinoils tpiiits, water, and air. With respect to acids, 
thoughr:. Hiep may be appli^ with effect to tne removal or 
preventsmi of pntfpl^lion in mixed animal and vegetable 
snbstapces, yet they have not the same efficacy when employed 
in tbeispse ^ oilsv for in a small proportion, without the sub> 
sequent aid of sdkalies, they rather increase than diminish the 
fetor, and in a large proportion they coagulate the oils, and 
change their other properties as well as their consistence. 
Though they might therefore be employed with the assistance 
of alkalies, yet requiring a more expensive and complex pro¬ 
cess, and not being moreover necessary, as the same end may 
be obtained by the use of alkalies only, they may be deemed 
improper for tiie purification of animal oils for commercial pur¬ 
poses. Alkaline substances, both salts and earths, are the most 
powerful instruments in the edulcoration of oils : but as their 
action on putrid oils, and the method of applying them to this 
end, are not the same jn both, it is proper to consider them 
distinctly. 

Of alkaline salts it is the 6xed kind only which are proper 
to be used for the edulcoration of oils. Fixed alkaline salts, 
in a dissolved state, being commixed with putrefying animal 
substances, appear to combine with the putrid matter, and, 
mixing with some of the principles, form instantly volatile 
alkaline salts. On the less putrid Ih^ seem to act, after 
their combination, by an acceleration oi the putrescent ac¬ 
tion, till they attain the degree which produces volatile salts. 
This is evident by the sensible putrid ferment and smell 
which appear after their commixture ; but which gradually 
abating, the oil is rendered sweeter, much lighter coloured, and 
thinner. 

Their great use in the edulcoration of fish-oil arises there¬ 
fore from their converting such parts of the gelatinous fluid 
and bile as are highly putrefied instantly into volatile sRlts, 
and cansing a rapid putrefaction of the other parts ; by which 
ipeans the oil is freed from them by their dissipation. They 
do not, however, equally act on the parts of the oil on which 
the .empyreumatic scent depends, unless by the assistance of 
heat; for when they are commixed with the oils without 
heat, in proportion as the putrid smell diminishes, that 
becomes more sensibly prevalent. The ultimate action of 
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Kxivimte talts ob aBimal oils, except with respect to tho 
empvTeiiiBa» seems to be the same either with or without the 
medium of heat; for the same urinous and. putrid smeih 
p;radaal diminution of the colour, and fetid scent, happens 
in one t^pse as in the other, except with regard to the acceler¬ 
ation of tite changes; and such salts, wl^ere tlie purification 
ia required to be made in a great degree, are a necessary 
means, as they are more efi'ectual than any other substance that 
can be employed. 

The use of lixiviate salts alone is not, however, the most 
expedient method that can be pursued for the edulcoration of 
oils, for several reasons. If they be used alone, cold, in the 
requisite proportions, they coagulate a considerable" part of 
die ov\, which vrVW not a^avu separate from them under a very 
great length of time ; an A when \X\e" 5 \va\e dae 

scent, a strong bitter empvreumatic smell remains. The 
same inconvenience, with relation to the coagulation of part 
of the oil, results when they are used alone with heat. The 
super addition of common salt (which resolves the coagulum, 
and counteracts the saponaceous power of the lixiviate salt, 
by which the oil and water are made to combine) is ihcreforq 
necessary ; and the expense arising from the larger proportion 
of lixiviate salt, requires it to be employed if no other alkali 
be taken in aid, and renders the junction of ulkabue earths 
with it extremely proper in the edulcoraliuu of oils for com¬ 
mercial uses. Lime has also an edulcorative power on animal 
oils; but it has also so strong a coagulative action, lliat 
the addition of a large proportion of alkaline salts becomes, 
when it is used, necessary to reduce the concreted oil to a 
fluid state; and therefore this substance alone is not proper 
for that purpose. The combination of lixiviate salt with lime, 
or the solution commonly called soap-ley, has an effectual 
edulcorative action on fetid oils ; but it makes a troublesomo 
coag^ation of part of the oil, if nU common salt be employed, 
and most be used in such large proportion, it no alk^ine 
earth be added, as renders the method too expensive. 

Lime has a power of combining with and absorbing the 
|»fitrid parts of the gelatinous fluid and bile when cominixed 
.with oil, and efieefs, either with or without beat, a consider¬ 
able edulcoration of fetid oilf; but it combines so strpngW 
with them either cold or hot, that the separation is di^oft 
to be i^ll^ted even with the addition of brine; and the oil, 
when a Wge proportion of it is used, can scarcely be at all 
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brought from its concreted to a fluid state, but by an equiva- 
lent large proportion of lixiviate salt: tbe use of lime, there¬ 
fore, alone, is imprtmer, or even in a great proportion vrifli 
other ingredients. But when only a lesser degree of eduloe- 
ration is required, a' moderate quantity conjoined with an 
equal or^^eater weight of chalk, which assists its separation 
froin the oil, may, on account of its great cheapness, be em¬ 
ployed very advantageously : it will in this case admit of 
precipitation from the oil by the addition of brine. It may 
be also" expediently used when lixiviate salt is employed with 
heat for the most perfect purification of oils ; for it will in 
that case give room for the diminishing of the quantity of 
lixiviate salt, though the proportion be nevertheless so 
restrained as not to exceed what the proportion of lixiviate 
saHt. Te,qti\H\\jei for \!be eduXcoTat^oivS can separate from tihe 
oil. 

Chalk has an absorbing power similar to lime, but in a less 
degree on tbe putrid substance of oil; it does not, however, 
combine so strongly witii the oil as to resist separation in the 
same manner, and is therefore very proper to be conjoined 
either with lixiviate salts or lime, as it renders a less quantity 
of either sufficient, and indeed contributes to tlie separation 
of the oil from them. 

Magnesia alba, or the alkaline earth which is tbe basis of 
the sal cutharticus, and the singular earth which is the basis 
of alum, both have an edulcorating power on fetid oils, but, 
like lime, have too strong an attraction for them to be sepa¬ 
rated so as to admit of the reduction of the oil from the con¬ 
creted state to which they reduce it ; and therefore, as they 
are not superior in efficacy to lime and chalk, but much dearer 
or more difficult to be obtained, they may be rejected from tbe 
number of ingredients that are proper for tbe purifying of oils, 
with a view to commercial advantages. 

Sea-salt has an antiseptic power on tbe mixed solid parts 
of animals ; but used alone, or dissolved in water, it does not 
appear to lessen the putrid fetor of oils, but, on the contrary, 
rawer increases it. If after their commixture with it they 
are subjected to heat, it rather depraves than improves the 
oils; but though, by its own immediate action on them, it 
conduces so little to we edulcoration of oils, yet it is a me¬ 
dium for tbe separation of water and the alkaline substances 
requisite to be employed to that end. It is of great utility in 
the edulcorative processes ; for when alkaline salts or earths 
combine with the water necessary to their action on the oils, 
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or themselves form coagolums or concretions with it, a solu¬ 
tion of salt will loosen the bond, and dissolve the close union ; 
so that the oil being separated, will float on the aqueous fluid, 
while the earth, if any be in the mixture, will be precipitated 
and sink close together to the bottom of the containing vessel. 

Sal catharticus, glauber salt, nitrum vitriolatum, tartar, and 
other neutral salts, though they counteract putrefaction in the 
mixed or solid parts of animals, seem to have little effect on 
oils with respect to their* eduicoration, and cannot therefore be 
ranked amongst the substances proper to be used for that 
purpose. 

Ijead, reduced to the state of an oxide, either in tlie form 
of minium or litharge, has a strong edulcorative power on fetid 
oils, and is indeed applied to that end, with respect to one kind 
of vegetable oil, for a v#»ry bnH purpose, considering its malig¬ 
nant qualities on the human body. 

In the case of train oil, which will scarcely ever be consi¬ 
dered among the esculent kinds in this country, the same ob¬ 
jection against its use would not lie; and employed either with 
or without heat, it is a powerful absorbent both of the putrid 
and empyrenmatic parts that occasion the fetor. 

As, however, there may be some prejudice against its use 
even in any way, and as it is not absolutely necessary, it has 
been refused a place among the ingredients of the processes 
recommended. 

The ochrous earth of iron, commonly called red ochre, 
has an absorbing power on the putrid parts of oil, but com¬ 
bines 80 strongly, that the separation is tedious even with the 
addition of brine: if, nevertheless, it is added when chalk and 
lime have been some time commixed with the oil, as in pro¬ 
cess the first, it will promote the edulcorative intention, and 
will subside along with them; and, as it has some advantage 
without increasing the expense, unless in the most inconsi- 
dierable degree, its use may be expediently admitted in that 
process. 

Essential and etherial oils are applicable to the preveation 
of putrefaction in the mixed and solid parts of vegetables, hut 
are not so to the eduicoration of fetid oils ; and if they had 
the desired effect, they would not, on account of their price, 
answer their commercial end, unless the due effect was pro¬ 
duced by adding them to the oils in a very small quantity, 

*]%€ same bolds good of spirits of wine as essential tuid 
etherial oils, both with respect to their efficacy and the 
expense. 
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Water has an ed'ulcorative action on fetid oils, by carrying 
off the most putrid parts of the gelatinous fluid or bile, in 
which, as was above explained, the principal fetor r'esides, 
if the quantity added be large, and an intimate commixture 
be made of them by stirring them together for a considerable 
time: this only partially removing those heterogeneous putres¬ 
cent substances, the remaining part soon acquires the siime 
state, and the oil again grows fetid, though not to the same 
degree as before. 

Water is, however, a necessary medium for the action of 
salts, and the separation of alkaline earths and oxides of metals, 
when they are employed for the edulcoration of oils, as will 
appear from a consideration of the proposed processes. 

Air edulcorates oil by carrying off’ the most putrid parts, 
which are necessarily extremely volatile. It may be made 
to act on them either by simple exposure of them to it with 
a large extent of surface, or by forcing it through them by 
means of ventilators, as has been practised by some dealers; 
but it appears to be now neglected on account of their finding 
tlie improvement of oils bj it not adequate to the trouble, as 
the gelatinous matter and bile, not reduced to a certain degree 
of putrefaction, being left behind, putrefy again to nearly the 
same degree as before. 

It appears from these several observations, that the cheapest 
ingredients wdiich can be used for the edulcoration of train-oils, 
are lime and chalk, which ma^, with the addition of a proper 
quantity of solution of sea-salt or l)rine, be made to procure a 
separation of them from the oils, according to process the first, 
so as to answer for some purposes ; that the lixiviate salt is 
the most powerful purifier of oils, and with the assistance 
of chalk and brine, will w ithout heat, according to process the 
second, effect a very considerable degree of edulcoration; 
and that lixiviate salt, used w'ith heat, w'ith the addition of 
lime and chalk, to save a part of the quantity which would 
otherwise be necessary, and of brine to procure a quick 
separation, will perform an edulcoration sufficient for all com¬ 
mercial purposes, according to process the third ; but that 
oxide of lead and the ochrous earth of iron may, perhaps, be 
applied in some cases to advantage, where the oil is not de¬ 
signed for esculent use. 
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PROCESS THE FIRST. 

For purifying Fish-oil in a moderate Degree^ and at a’very 

little Expense. 

Take an ounce of chalk in powder, and half an ounce of 
lime slidced by exposure to the air; put them into a gallon of 
stinking oil, and having mixed them well together by stirring, 
add half a pint of water, and mix that also with them by the 
same means. When they, have stood an hour or two, repeat 
the stirring, and continue the same treatment at convenient 
intervals for two or three days ; after which superadd a pint 
and a half of water in which an ounce of salt is dissolved, 
and mix them with the other ingredients, repeatiug the stirring, 
as before, for a day or two. Li»*t the whole then stand at rest, 
and the water will sink below the oil, and the chalk subside 
in it to the bottom of the vessel. The oil will become clear, 
be of a lighter colour, and have considerably less smell, but 
will not be purified in a manner equal to wdiat is effected by 
the other processes below given ; though as this is done with 
the expense of only one ounce of salt, it may be practised 
advantageously for many purposes, especially as a preparation 
for the next method, the operation of which will be thereby 
facilitated. 


PROCESS THE SECOND. 


To purify Fish-oil to a great Degree, untltoui heat. 

Take a gallon of crude stinking oil, or rather such as has 
been prepared as above-mentioned, and add to it an ounce of 
powdered chalk; stir them well together several times, as 
in the preceding process, and after they have been mixed 
soune hours, or a whole day, add an ounce of pewl-ashes 
dissolved in four ounces of water, and n^eat th® stirriBK ** 
before. After they have been so treated ror some hours, put 
B pint of water in which two ounces of salt are ditsidved, 
and proceed as before : the oil and brine will separate 
stanmng some‘days, and the oil will be greatly improved both 
in smell and colour. Where a peater purity is reejnired, the 
quantity of pearl-ashes must be increased, and the Ume before 
4 e adcUtion of the salt and water prolonged. 
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^ If the same operation is repeated seTeral times, diminishing 
each time the quantity of ingredients one-half, the oil may 
be brought to a very light colour, and rendered equally sweet 
in smell with the common spermaceti oil. 

By this process the cod-oil may be made to burn ; and, 
when it is so putrid as not to be fit for any use, either alone 
or mixed, it may be so corrected by the first part of, the pro¬ 
cess as to be equal to that commonly solil ; but where this pro¬ 
cess is practised in tlie case of such putrid oil, use half an ounce 
of chalk and half an ounce of lime. 

PROCESS THE flllRD. 

To purify Fish-Oil with the Assistance of Heat, where the 

greatest purity is required, and particularly for the Woollen 

Manufacture. 

Take a gallon of crude stinking oil, and mix with it a 
quarter of tui ounce of powdered chalk, a quarter of an ounce 
of lime slaked in the air, and half a pint of water; stir them 
together, and, when they have stood some hours, add a pint* 
of water and two ounces of pearl-ashes, and place them over 
a fire that will just keep them simmering, till the oil appears 
of a light amber colour, and has lost all smell, except a hot, 
greasy, soap-like scent. Then snperadd half a pint of water 
in which an ounce of salt has been dissolved ; and having 
boiled them half an hour, pour them into a proper vessel, and 
let them stand till the separation of tlie oil, water, and lime 
be made, as in the preceding process. AVhere this operation 
is performed to prepare oil for the woollen manufacture, the 
salt may be omitted; but the separation of the lime from the 
oil will be slower, and a longer boiling will be necessary. 

If the oil be required yet more pure, treat it, after it is 
separated from the water, &c. according to the second process, 
with an ounce of chalk, a quarter of an ounce of pearl-ashes, 
and half an ounce of salt. 

OBSERVATIONS ON PROCESS THE FIRST. 

I. This process may be performed on any kind of fish or 
seal oil that is putrid and stinking, and will improve it in smell, 
and generally render the colour lighter,, if previously dark and 
brown; ^t will also conduce to render these oils fitter for 
burning, which are, in thmr crude state, faulty in that point; 
but it will not meliorate them to the full degree they admit of 
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even without-heat, and should therefore be practised when 
only a moderate improvement is required. 

2 . When the oil is taken off from the dregs and brine, the 
dregs which swim on the brine should be t^en off it also, 
and pot into another vessel of a deep form; and on standing, 
particularly if fresh water be added and stirred with them, 
nearly the whole remaining part of the oil will separate from 
the foulness; or, to save this trouble, the dregs when taken 
off, may be put to any future quantity of oil that is to be 
edulcorated by this method, which will answer tlie same 
purpose. 


OBSERVATIONS ON PROCESS THE THIRD. 

1. This is most advantageously performed on train-oil, 
called vicious whale-oil: and the mure putrid and foul it may 
be, the greater will be the proportionable improvement, 
especially if there be no mixture of the other kinds of fish- 
oils, particularly the seal, which do not admit of being edul¬ 
corated perfectly by means of heat, but re(juire other methods: 
but when the vicious oil is pure from admixture of others, 
however stinking it may be, the bad smell will be removed 
by this process duly executed, and the brown colour changed 
to a very light amber; and these qualities will be much more 
permanent in this than in any crude oil, as it will not, from 
the degree of purity to w hich it is brought, be subject to putrefy 
again under a great length of time, whether it be kept open or 
in close vessels. 

The oil in this state will burn away without leaving the 
least remains of foulness in the lamp ; and, being rendered 
more Onid than before, will go further, when used in the 
woollen manufacture, than any other kind, and will be much 
more easily scoured from the wool. 

If, nevertheless, there be any branches of tbe woollen 
manufacture which require the use of a more thick and unc¬ 
tuous oil, this may be rendered so by the addition of a proper 
quantity of tallow or fat, of which a certain proportion will 
pei^ectly incorporate with the oil, the fluidity and transparency 
oeing still preserved, as well as all the otitier qualities that 
readw it suitable to the intended purpose. This may be must 
beneficially done by adding a proper quantity of the refuse 
grease of families, commonly called kitchen stuff, which being 
put to the oil, when moderately heated, will immediately dis¬ 
solve hi it, and let fall also its impurities or foulness to the 

0 
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bottom of tbe vesiel, and render the pnrified admixture a 
considerable saving to tbe manufacturers. 

2, The different qualities and dispositions of different 
parcels of vicious oil, with respect to edulcoration, render 
various proportions necessary of the ingredients to be used. 
The quantities stated in the above process are the least which 
will effect tbe end in general, and frequently greater will be 
required ; but this may always be first tried; and if it be 
found, after six or eight hours simmering of tbe mixture, that 
no gradual improvement is making in the smell and colour, 
but that the oil continues tbe same in those particulars, and 
remains also mixed with tbe chalk and lime, and in a thick 
turbid state, a fourth or third part of the first quantity of 
pearl-ashes should be added, and tbe simmering continued 
till the oil be perfect. As the quantity of the water is lessen¬ 
ed by tbe evaporation, it is necessary to make fresh additions 
from time to time, that there may be always nearly the original 
proportion. 

3. If it be inconvenient to give the whole time of boiling 
at once, the fire may be suffered to go out, and be rekindled 
at any distance of time ; and if, in such a case, a small pro¬ 
portion of pearl-ashes dissolved in water be added, and the 
mixture several times stirred betwixt the times of boiling, it 
will facilitate the operation. The time of boiling may be also 
much shortened, if the chalk, lime, and pearl-ashes, be 
added for some days before, and the mixture frequently 
stirred. 

PROCESS THE FOURTH ; 

Widcii may he practised alone instead of Process the First, as it 
will edulcorate and purify Fish-Oil to a considerable degree, 
so as to answer most purposes, and for Process the Thirds 
when the whole is performed. 

Take a gallon of crude stinking oil, and put to it a pint 
of water poured off from two ounces of lime slaked in the air; 
let them stand together, and stir them np several times for the 
first twenty-four hours ; then let them stand a day, and the 
lime-water will sink below the oil, which must be carefully 
separated from them. Take this oil, if not sufficiently puri¬ 
fied for your purpose, and treat it as directed in Process the 
Third, diminishing the quantity of pearl-ashes to one ounce, 
and omitting the lime and chalk.* 

* The dregs remaiidng after the sundry processes, form excellent manure. 
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To this article we may add the following method of pnri- 
fying lamp oil by filtration, recently invented by John Baker, 

London, and rewarded by the Society for the Encourage¬ 
ment of Arts, 8cc. 

Take a> garden flower-pot, glazed within and without, and 
into the aperture at the bottom of it, press a piece of clean 
dry sponge, which should be left projecting both on the out¬ 
side and inside of the vessel. Fill the pot Uios prepared with 
Greenland oil, which will slowly pass through the sponge into 
a receiver placed below, and is then ready for use. 'I'he 
sponge may in general be used several times, before it is taken 
eat to be thoroughly cleaned ; but each time the vessel is 
filled, it should, as well os the sponge, have the dregs removed 
from it with a spoon. 

By this process, the common crude lamp oil of the shops 
is so much improveil, as to burn like that of spermaceti, and 
readily sells at an advanced price. » 


^ Machine for Counterhidancinij; the Hopes used in 
the deep Siwjts of Mines. 

Various schemes have at dilferent times been resorted to, 
for counterbalancing the ropes used in the deep shafts of* 
mines, and maintaining a constant ecpiilibrium among them, 
One of the best which the Inventor of this machine had ob¬ 
served, was the following: a chain is fastened to the axis of 
the rope-barrel, which passing over a pulley, descends into a 
pit, and is there fastened to the end of a very heavy chain. 
When the ropes are in equilibrio, the large chain is at the 
bottom of the pit; but as the difference of their weights in¬ 
creases, the small chain, winding upon the axis of the rope- 
barrei, lifts up the large one from the bottom of the pit, till 
it is suspended at full length, at which time one corf has 
ilscended to the top of the shaft. One disadvantage attending 
-this counterbalance, is the depth of the pit for the chain to 
- descend into. This depth, at a machine upon a colliery be¬ 
longing to Sir Henry Tempest Vane, Bart, was found, upon 
bmng measured, to be 14 fathoms, from the axis of the pulley 
to the bottom; the depth of the shaft being 684 fathoms. 

The owners of Heaton colliery, near Newcastle-npon- 
Tyne, expended nearly £200, in attempting to sink a pit for 
the joounterhalance chain, but could nut get deeper than 
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fathoms on annoant of water; they therefore fixed the palley 
five fathoms from the top of ^e pit, making the whole mngth 
of space for the chain to move in, fathoms. They have 
lined the pit near the bottom with metal plates, to prevent 
the chain from wearing away the sides; but there can be no 
doubt that the chain will sutler much by friction. 

The counterbalance which the Inventor erected at^ coal-pit 
in Harraton colliery, situated about two miles from Chester-le- 
street, and belonging to the trustees of the late W. H. Lambton, 
is still used. The depth of the pit for the counterbalance is 
five fathoms, measured from the axis of the palley to the bottom. 
The weight suspended at the end of the chain is hundred 
weight; the diameter of the wheel 15f feet; depth of the 
shaft 7(>|^ fathoms ; and the weight of 76^ fathoms of rope, 
5^ hundred weight. 

A nether disadvantage attending the counterbalance first 
described, is, that it does not regularly take off the weight of 
the heavier rope, which will appear by considering that, im¬ 
mediately after the corves have passed each other in the shaft, 
and the difference of the weights of the ropes is very small, 
the lesser chain is acting very powerfully upon the axis, which 
is of an equal diameter in each part whereon the chain winds. 
Accordiug to the new plan, indeed, there is an irregularity 
occasioned by tha length of the chain, but it is very trifiing. 
One inconvenience which may possibly attend the new counter¬ 
balance is, that as the engine-men, through inattention, some¬ 
times draw a corf over the pulley above the shaft, the weight 
at the end of the chain may be drawn to high, and some part 
of the machinery broken; but during a year and a quarter’s 
constant use of it, tlie engine-man, though be has sometimes 
drawn a corf over the pulley, has always been able to stop the 
machine before any accident happened. It would considerably 
diminish the friction, to fix the large wheel nearly in a horizon¬ 
tal position, with bevel-teeth, so that its weight might rest 
almost entirely on one end of the axis. 

In plate XXXII, FFF are the different parts of the 
framing of the counterbalance. A steam-engine is supposed 
to, turn the barrel A, by means of a. crank at the end D. 

£ is a fly-wheel. RB are the ropes which descend into the 
mine. When flie engine is put in motion, the barrel A revolves, 
and by means of a pinion on the end of its axis, turns the 
wheel G ; and the chain C, with a weight W at the end, winds 
upon '‘one of the curves KK, which are formed of pieces of 
timber strongly fastened to the arras of the wheel G, and on 
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tlio ciromtti^vaiice of which grooves are oat to prevent, the 
chain from slipping off. 

The teeth of the wheel and pinion are of cast iron. A pit 
matt be dng for the weight W to d^Hscend into, hot it need cmly 
be cff a very small depth; whereas for the counterbalances 
heretofore genmwUy used, a pit of considerable depth is 
necessaiy, iit the suAing of which, when thm^e has been much 
water, vjify large sums have been expended.* 

When t^ whhel G has revolved so far that the chain 
makes a right angle with the arm V, it then acts with its 
greatest power, and the difference of the weights of the ropes 
is the greatest. 

The carves KK were attempted to be drawn of such a form, 
that as the wheel G revolved, a perpendicular let fall from its 
centre, upon the line of direction of the chain, might uniformly 
increase ;> bat according to the method in which the chain is ap> 
plied, this ootiid not be done with perfect exactness. 

X is a weight to balanee the curved pieces of timber on Iho 
c^posite aide of the wheel. 

Where there are several strata of coal in one pit, if a coun¬ 
terbalance be calculated for the deepest, it will answer fur the 
* rest without alteration. Where the depth is very great, two 
connterbaiances may easily be applied ; or the power of this 
counterbalance may be increased, by making,the spiral-shaped 
pieces of times extend beyond the circumference ol the wheel. 


Md^ine for the use of Painters and Glaziers. 

Those in^rovenjents which are so simple when explained, 
that they^appear to the most easily made, are often found 
to be the identical improvements which remain the longest 
nnknowm, Hence it fre^juently happens that a machine is 
within a imir*s breadth of being as appropriate and perfect as 
art can render it, although it is, and hw been for ages, dis- 
tingnished defects of the most impeitaDt 
a man of ingenuity steps forward,, and removes lW»P.%feefs» 
the illiberal and fee ignorant are apt to has 

aeceiaphshed very little, hecaose *th^ view tiR’||^ise ot 
as fee detraction of themselves, and oensider the 
jumiiMriiy in fee appearance of the new and old machines, 
mm'e t hw" fee difference of their defects or tot^ ad^v^lages. 
Thte inventiem to#e described in fee present article, fully ven- 
these remarks. Perha^ no class of men place themselves 
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in a sitnation of gach preoarioas safety, as painters and glaziers 
in using their ordinary machine for supporting themselves at 
the outside of a window; vet merely by the addition of a screw, 
instead of the two upright irons which are put through the 
holes, made into the top plank of the old machine, all ^e se> 
curity that the stability of their support oam give is effectually 
obtAined. The following is a description of the new machine. 

^ig. 6, plate XXVI; the part a is similar to that of the 
machine used by glaziers geneiwly, and is placed on the 
outside of the window, h is an additional moving piece, 
which presses against the inside of the window-frame, and 
is brought nearer to, or removed further from it, by means 
of the screw c, and its handle d. 

Fig. 7, shows the lower part of a window, and the manner 
in which the moving-piece 6, including the box of the screw, 
acts against the inside of the window-frame. 

Fig. 8, shows a cross-bar introduced in place of the 
moving-piece last mentioned, which bar extends from one 
window-side to the other, and explains how the machine may 
be used, where any injury might arise frona, screwing the 
moving-piece in the centre of the recess of the window. 

There are two blocks, marked f f, in fig. 6, which may 
be occasionally put in, or taken out, according as the stone¬ 
work under the window may require. 


Bookbinder's Cutting Press with one Screw. 

The common bookbinder’s cutting press which has been 
immemdrially in use, consists of two strong wooden cheeks, 
which are brought near each other, or sef further apart, by 
means of two wooden screws, one of which passes through them 
at each end. The disadvantage of this press is, that the cheeks 
do not close or open in a parallel direction, unless both screws 
be turned at once, which is very seldom convenient to the 
workman, because in using the press, one hand is almost 
constantly employed in taking out or putting in the paper or 
book upon which he operates. He is therefore, obliged, in 
using this machine, to closo^tho press by applying one hand 
alteraately to the head of each screw, and then to fasten them 
by a loose iron lever, which in like manner is applied first to 

one, and then to the other. 

The improvement upon the form of the press 
described, consists chiefly In making one iron screw serve the 







$!24 COMPENDIUM OP PEACTICAL INVENTIONS. . 

Hmr^$ b9sUtim4»r'*eutii»ffar*»a,wUkmui»er0w. 

* “ 

purpose of the two wooden ones. To effect this, a stoat rect- 
angoiar frame, AfiCD, %. 1, plate XXXIII, serves as the 
body of the press. The sides AB, answer the same purpose as 
the left-hand cheek in tlie common press, and B has longitudi¬ 
nal ribs, cc, nailed upon it, fur one side of the plough which 
cats the paper to slide between. On the inside uf this frame 
are two rectangular grooves, one of which is in the side Al>, 
and the other in llte opposite side BC. These grooves admit 
the projecting notches from the middle of the extremity of the 
sliding cheek £, which is tiius adapted to receive a motion for 
traversing the interior space from the side AB to the side DC. 
F is an iron screw, the box of which is fastened in the centre 
of the side DC of the frame. The extremity of this screw 
works in a socket, fastened to the sliding cheek £ ; the socket 
allows the screw to turn round, bat {^events it being separat¬ 
ed from the cheek in turning back. The socket should not be 
very tightly fitted, because the workman occasionally requires 
the press to be more open at one end than the other, and fur¬ 
ther to promote this convenience, there should be a small 
degree of liberty in the sliding part of the cheek, to prevent 
its sticking in the frame when not exactly parallel with the 
side AB. The sliding cheek £, should in other respects fit its 
grooves so well, that it can neither be raised above nor sunk 
below the level of the frame. 

An iron screw, working in a brass box, has so much less 
friction than a wooden one, and is so much more powerful from 
the greater fineness of the threads, that a lever of 12 or 14 
inches in length will in the new press produce a much stronger 
cmnpression than the lever applied to the common press, 
altJboagh the latter is about twice the length of the former. 
It may be supposed that time will be lost, in taming the iron 
screw, because it will not advance so far at each revolntion 
as the wooden one; but this supposed disadvantage vanishes 
in a comparative trial, from the ^eat facility with which the 
iron screw is tomed by its lever; and when there is no pres¬ 
sure upon the screw, ^e acting part of the levw may be re¬ 
duced by keeping the middle instead of the end of it, in the 
Imad of the screw, in order that the band in tninung it round 
may have less space to pass through* 

A oommon binder's press, with the box whkdi receives tibe 
’ riiavhi^s, generally takes up a space equal to a onbe, of which* 
a ii ^# ;ipontaing nine square feet. This is a space winch cennel 
be ^ared by t^se tc whom otherwise a imttusqp picei, for 
oMiimiid nse, would be vmry desirable. Theiww. prhss, whch 
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over dne» in point of compaetneas; bat If it bo altoge¬ 

ther made of iron; it wili'Cttt as large a siee of paper, and 
take in as many books as the wooden one, in a compass re¬ 
markably smaller. An iron catting press 24 inches long, and 
15 inches broad, will cut a size of paper within four inches of 
its own entire length ; and lake in a parcel of booki or paper 
within six inches of its own breadth. 

Cast iron will be the most proper for this machine, and 
the pattern required is so simple, that the expense of it will be 
hot little. It is possible to cast with the frame the grooves 
required for the sliding cheek ; but when this is attempted, 
they generally turp out rough and untrue, and the difficulty 
of finishing them afterwards occasions a great expense. It is 
better therefoie to form the grooves by screwing to the lower 
part of the inside face of the ends of the frame, separate pieces 
of iron, previously made smooth and true, to complete the 
groove by forming its lower side. The upper side of the groove 
shoirid be cast in the same piece with the whole frame. 


mMUute far a crank. 


wood, affords no advantage of moment 


Suhstitute for a Crank in communicating Motion 

to a Foot Lathe. 


The difference between the method now recommended, 
and the common crank, as usually employed for this purpose, 
is, first, that in order to obtain a proper motion of the crank 
with full power, it must be placed in one point of its revolu¬ 
tion, which requires time and dexterity; whereas in the mode 
now proposed, the machine is always ready for the stroke, and 
the revolntton immediately takes place on putting the foot on 


the treadle. 

Secondly, in the common crank the power acts only^in a 
small part of the revolution, and the full power is exerted 
«^y At one pdbat; hut in the present contrivance, the power 
^ fexerted at that point where it can act with die 

; and this will prove particularly useful .in the 
.kind of work, for which tl|^ cr^^ 
tio go alow enough. 

4, plate XXXI, AAAA reprei^|i||||^;ti|p 
th^ wheels and the whole macniii|$iK 


11. veUi. I. 


df platform on which foe frame is 
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C» tiie trepdie, tUtOYeable at the end of the {datform at S* 

jhetwron two ceiitres. 

D, a spring pHiced ander the trewdle* in order to throw 
the trohdle np, and keep it always ready for the foot to set to 
woric. ' 

ElB, the larg^ wheel for the bend, to which the maadreh 

is to be attached in the usnal way. 

Fig. 4, F is an iron spindle, cm which the great wheel £» 
and the ratchet-wheel G. fig. 5, is fiiced. 

The ratchet-wheel is inclosed in a brass box HHH, with 
holes in the centre, on each side, and small proffeotions, form¬ 
ing shoaldcrs that work on the cylindricid parts at the centre 
of the ratchet-wheel G, through which the sjdndle F goes. 

Ill, a piece of brass, sliding on the surface of the rim of 
the box H, to goyern the click t, which is pinned in the inside 
of the brass box, and is worked by three straps going round 
the box fi. 

T%e double strap, KKKK, is fastened to the slider I, and 
brought oyer the ritn of the box H, and fastened to the lower 
part of the steel bar L, which is jointed to the «end of the 
treadle at T. By putting the foot on the treadle, and pressing 
it down, the click i takes hold of the ratchet-wheel G, by 
which the power is obtained. To dislodge the click, and 
britilg the brass box back for another stroke, there is a single 
strap MM, fixed to the other end of the slider I, and brought 
under the rim of the brass box H, and made fast to the top 
of the steel bar L. When the foot is up, the great wheel E 
is At liberty to go backward or forward, for the convenience of 
nrimhig back a screw-mandrel,* or taking off a chuck. For 
disengaging the dick, two springs, N, lined with cork at the 
ends, are to be placed one at each side of tbe brass box, and 
iWesSing gently against it. 

O, a screw wMch through the spriii^s N, and regn- 
lates . the degree of their pressure on the brass box; these 
apttngs are fi!Ked on a thin piece of steel P, rising from the 
!b6tlMn, to which is soldered a piece of brass, Q% having a 
luircw passing through it Wt Wi, by which the upright steel bar 
4a>ai[tiiated. 

a small piece of cork, fixed oa the platform* to prevent 
4lia Hwitito ftcm nndcing any noise m ccmittg down. 
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' WhUeU^Uer-file, 


im^wed X^Uer WiU. 

There are few persons engaged in business who have not 
felt the inconvenience of taking letters, &.c. from a common 
iQle, bat this moae of arranging papers has been considered so 
sinjple that the improvement of it appeared hopeless. We 
shall, however, presently see that files may be so constructed, 
that a voucher may be speedily disengaged from any part of 
them, without cutting, or otherwise defacing it, and without 
taking oflT the papers above it. The purpose is efiected, by 
making'the wire pass through a cylinder, and fastening it by a 
screw at the bottom. Thus the tube a, fig. 6, plate XXXI, 
has a convex circular plate soldered to its lower end, to keep 
the papers from slipping off the file, and has attached to its 
under side a piece of metal h, fig. 8, with a screwed hole in it, 
to receive a screw on the end of tlxe wire c, fig. 6, the other 
end of the wire being formed into a hook sharpened at its 
point, to reaeive tlie papers as usual; when any paper is 
required to be taken off the file, the uppermost papers are to 
be slipped up towards the top of the wire c, which must be 
unscrewed, and with the papers upon it, removed, as shown 
in fig. 9; the paper wanted may then be taken awray, the wire 
replaced again into its tube a, and screwed fast, and the other 
papers drawn down the tube as before. The upper extremity 
of the tube a should be made conical, and its edges sharp, 
the better to suffer the papers to pass ever it. A section of the 
tube and socket-screw 6, at the bottom of it, is shown sepa¬ 
rately at fig. 8. The papers are .shown in fig. 6, in the situ¬ 
ation they are commonly placed upon the cylinder, with the 
wire within the cylinder. 


Improved Spinning Wheel. 

The improvement consists in the method of causing the 
bobbin to move backward and forward, which is effected by 
extending the axis of the great wheel through the pillar next 
the spinner, and forming it into a pinion of one leaf. A, plate 
XXXIV', which takes into a wheel B, seven inches in diameter 
and containiug 97 teeth ; so that ninety-seven revolutions of the 
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great wheel cause one of the lesser wheel. On this, lesser 
wheel is fixed a ring of wire ccc, which being supported on 
six legs, stands obliquely to the wheel itself, touching it at 
one part, and projecting nearly three-quarters of an inch at 
tiie opj^ite one. Near the side of this wheel is an upright 
lever G, about fifteen inches long, moving oi|,a centre, three 
inches from its lower extremity, and connected at the top to 
a sliding bar D, firom which rises an upright piece of brass £, 
which working in the notch of a pulley, drives the bobbin F 
backward and forward, according as the oblique wire forces 
a pin G, in or out, as the wheel moves rouodi. To regulate 
and assist the alternate motion, a weight H, hangs by a line 
to the sliding bar, and, passing over a pulley I, rises and falls 
as the bobbin advances or recedes, and tends constantly to 
keep the pin in contact with the wire. 

It is evident, from this description, that one staple only is 
wanted to the flyer, which being placed near the extremity K, 
the thread passing through it is, by the motion of the bobbin, 
laid regularly on. 

The old wheels, at the best, always wind tHd thread in 
ridges, and if a thread breaks, it is in general very ditficult to 
find it again; but by the motion of the Tjobbin here described, 
the threads are wound across one another, by which means 


the e^ can never be lost. With respect to time, it is calcu¬ 
lated ffiat the improvement will save about two hours per day. 

The Inven^ of the above improved spinning-wheel, after 
a considerable* experience of its action, stiH found that by 
some alterations it migfft be rendered more complete. The 
following considerations exhibit his views, tod the nature of 
these further improvements :• 

Ist. Besides the disagreeable catch which the pinion of 
one leaf gave at every revolution of the wheel, the bobbin 
moved only by sodden jcarks, and did not lay the thread on so 
even as might be wished: to remedy this, he adopted the 
motion of an endless screw, working a toothed wtoel with a 
heart-shaped piece of brass fixed upon it. 

2ndlyr As the spinner mitst be always perfectly at liberty 
to hold the thread at pleasure, and not to let it in until it is 
sajfficientlf twisted, he observe^ that as the bobbin moved 
upon tfaeholdixig of the thread so affected'-it, that, 

pa rtiwhen the hobbih began to be filled, and qpnse- 
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tobhtiy'tbe purchase to bo further from the centre, jt bdtlanie 
toite stiff upon the square and incapable of moving, not- 
withstandibB tlie action of the weight; and afterwards, when 
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thread was left at liberty, it would jump at once half oa 
inch or more; and this would iorariably have been the «Me 
^th every other coalrivaoce of the Mnd which might be snb* 
sututed; as, for inttance, a cyiinder with a rib, &c, &c. 
except the weight had been much heavier, which would bave 
occasioned a greater friction on the machine. 

3dly. Besides what has been observed above, it is well 
known that in all spinning-wheeis upon the old plan, as well 
as in the improved one described above, there was no other 
way to increase the friction of the bobbin, and make it take 
in more or less in proportion to the quantity of thread upon 
it, than by stretching or tightening the double cord; and this 
could never be done but at the expense of making the wheel 
go heavier and heavier, so that*it became quite troublesome 
when the bobbin was nearly filled. The same effect followed 
in wheels that were made with a single cord, having another 
added to occasion a pressure on the neck of the b^bin, 
whereby the friction was increased or diminished ; because the 
some degree of pressure jt made upon the bobbin, was also 
made upon the spindle, or upon a stud upon which the bobbin 
turned, as in the ladies’ common .spinning-wheels. A's this 
latter method could not be used with a sliding bobbin, it be¬ 
came necessary to coutrive a new mode to make the one quite 
independent of the other, so that the bobbin might move to and 
fro with the greatest freedom, and there might be a m^Ris of 
increasing the friction without any effect on the velocity of the 
whole machine. After various trials, the Inventor adopted the 
plan of using a single cord, which has only to turn the flyer, 
therefore needs no screw to tighten it; for should it ever be¬ 
come too slack to do its duty, it may easily be tied or stitched a 
little shorter. 

In order to regulate the friction on the bobbin, there is a 
neck of brass or steel fastened to one end of it, of which a 
vice 'Or pincers fixed to the sliding bar takes hold: this vice 
must be made either of two elastic springs with wooden tops, 
or entirely of wood, and bushed with leather; but if of wood 
only,* then a spring must be made under the shoulder of the 
screw to answer the same purpose. * By tightening this screw 
more or less, the friction may be regulated to the greatest 
nicety, provided the springs arc of a strength rightly propor¬ 
tioned to their functions. It will readily appear that all this 
may be done without the least effect on the velocity of the 
whole machine, as nothing is added to the general friction so 
as to obstruct it; such a wheel will therefore be found to run 
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■nek «€«#. lrtel]|E tbao me vitii a double cord; and dik mw^ 
b an o tn i d epad a great ^Yaategc to a epiaaer irbo i« ob%ed to 
aflkritlta adadaday for a Uv^iboo^ 

Atariieelvidi these addilioiial iioprot««ineots» is 94 mwtk 
*M iff al ri i t la tiia fbrner oae, as that vheel i« to the cQiamw 
spiniUDg-wheel. 


0» tJke Alkalm qf Commerc€t and tlte means of ascer¬ 
taining' tJlieir Commercial Value by an Instrument 
eoHed an Aikali-metre. * 

9ftda aad potash are never met with in a state of purity 
in commerce. Of these alkalies, the least impure are those 
'which contain merely carbonic acid and water; next to which 
are those which, contain earths, carbonate of lime, sulphur, 
charcoal, and particularly the alkaline muriates and sulphates, 
of which a fraudulent mixture is sometimes made, extremely 
prejudicial to manufactures in which these alkalies are used. 

For a long time it has been a great desideratum to discover 
a prompt and easy process for trying potash, sofla, natron, 
and the other alkalies, which might be both within the reach 
of buyers, and certain in its results. The areometer, so con- 
YCnicut in the spirit trade, and even for trying the sulpburetic, 
n|<|ric, uud muriatic acids, is iiisuflScieut in this respect. It 
hsMi successively suggested to employ various acids, and 

some of their combinations wdth precipitabte bases. "Ilie 
sulphurio acid, pure and uncombined, the Author considers 
the most suitable for this purpose; its price is low, it can 
every-where be procured, and can be brought to the same state 
of concentratiow. He found the most expeditious process for 
ji\dgjug comparativeiy of the value of various specimens of 
to cousist in ascertaining how many hunoredth parts 
q|[lkpir weight they require of sulphuric acid for their satu- 
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alfcalionetro Is a glass tube eight or nine iaobes long, 
aiil ihvtq4 m eight hues in diameter, ft is represented in plate 
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t>mrvixitte»’ iiuirumeHt for pt^^ike cmilmv tia 

XXXnik fig. 2. At end It ig the otiiet telni-o 

nA’teg iD e smafl fannf»l, with H heak 4t, cwmvecteii with the tohv 
by a neek, the apertpre of wlii<A it ikmat twe haes ami w.half 
ia dhuneter. Upoh the shonlder which sappoits tlus neeh is a 
iidle 5, for lettiag Hie air out and in. 2, i« a vertical seo*> 
tion of this instrument mounted upon a stand c d^ in which it 
is solidly fixed with mastic, by means of a kind of hook (shown 
at c e?) left for this purpose at the lower extremity of the tube. 
In order to facilitate the carriage of the instrumeot, it is fur¬ 
nished with a tin case, without a bottom, having a lid e; the 
other part /, being, like the former, indicated by dotted lines, 
is a tube open at both ends, and upon which, in order to fasten 
the lid, there most be a projection 

The alkali-metre ought to contain easily 76 deini-grammes, 
because each division, or degree, whicli we trace afterwards 
upon the instrument, represents a demi-gramme of this liquor, 
which it is extremely important to proportion accurately as 
follows; 


ALKALI-MKTRIC L.IQUOR. 

Take concentrated sulphuric acid, or oil of vitriol of com¬ 
merce, at G6 degrees of Baum4’s areometer; afterwards put in 
equilibrium, in a good balance, a vessel of porcelain or glass, 
and pour into it a given weight of the above acid, say a hecto¬ 
gramme ; add vei^ gradually, on account of the caloric which 
is liberated, nine hectogrammes of pure water ; stir it well with 
a glass rod, and then put it into a glass bottle, which must 
corked up, that no alteration, either by dust or evaporation, 
may take place. 


OftADUATKJN OF TH« ALK.A1/I-METBE. 

The jalkali-metrc is graduated by gi^en weights of tins 
liquor in the following manner : Place Hie instrument m per¬ 
fect equijibrium in a balance, and introduce into it, very 
exactly, two grammes of the test liquor ; place the tube 
afterwards in a vertical position, and manic the level by a small 
scratch with a diamond; pour ki once more, «ad aft at one 
time, 36 grammes of Ihe licpior, awd wwrk Hns level also by 
a scratch: after this ertipty life' itNdvumeBt, and dsaw a mafk 
on the other four vertical parallel lin®s4 and fersiuii|jg threfe 
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tjwitel'' qfe Hue between eaoh^ nark on tbe (po eatre- 

MHiea firWiaaiidl ir«iiav«tae lines, nuiktng right angles with 
tin o Hnr ftwr; then write 0 in the npper^part, and 72 in the 
loww; pew liquor into the tube afterwards, up to the point 
^ vsaorked 73; pot the imtnunent once more in equilibrinm, and 
kitrodnoe one after t^ other 71 demi-grammes of the test 
Hqncnr, taking oare^ to nuurk, each time, one point in the 
middle scale: this being accomplished, trace regularly, by 
Ibor aod four points, lines across the three scales ; then trace, 
in the same manner, upon all the other points, lines through 
the middle scale only: engrave, after this, on one side, and 
oppmite to each fourth division, the numbers 4, 8, 12, 16, 
20, 24. 28. 32. 86, 40. 4^ 48. 62. 56. 60, 64. 68, and 72: 
as riiown by the figure. The marks are easily made with a 
glaaier^s diamond. 


ALKALI'METRICAL REQUISITES. 

Besides the alkali-metre and the test liquor, the following 
articles must be procured: 

1. Syrup of violets. 

* 2. A amdl balance ; those for weighing gold coins will 
answer; we may, however, employ smaller. 

3. Weights of 2 drachms, 44 grains, and two-thirds of a 
grain. 

4. .A measure of a demi-decilitre, or rtdiimr, according to 
the old system, the small measure answering to the sinte^tii 
9$ a 'Paris pint, (those which have no lids are preferable;) this 
small vessel is intended to give any two measures of water, 
and its capacity is not of very great consequence; any other 
Vessel of nearly the same capacity will answer. 

5. ** Common drinking-glasses ; ^ose whose edges are turned 

outwards should be preferred: if eonanon glasses only are 
used, before decanting a portion of the liquor into them, as 
above-demribed, wo mnst pvc a'sl^ht coating of oil, fht, or 
areEuie, to part of their orifice, which will prevent ari irregnlar 
ranging down the enter sides. ... 

0. 'Small' slips of Wood, or matches from which the snl- 
itaWd ends have been taken dft, 

.. of water and an earthdn plate. 

#. liastiy, for soda, hard ji^ecioan potash, and Mtiwn, 
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the commercial value nfptOaek* 


,/,13l8wl»i?le being.oriAiiged, any given alkali may easily be 
tlM i-^0 take potash as an example. 


ALRALi'MJETRICAL TRIALS OF POTASH. 

« 

t 

Weigh exactly one decagramme, or 2 drachms 44f grains 
ot potash; put it in^o a glass, and pour upon it about four- 
fifths of a demi-decilitre of water; facilitate the solution of the 
potash by stirring it with a small slip of wood, three or four 
times in an liour and a half, a minute at each time. When 
you think the solution is edected, pour it into a small tin 
measure, which you then fill up with water; pour it back again 
into the glass, into which you must still pour a measure full of 
pure water: stir this new mixture also three or four times 
witliin half an hour, in o^er to facilitate the precipitation of 
a slight sediment, which sOon falls down. This sediment being 
completely formed, slope the glass with caution, iu order to fill 
with clear liquor the small measure; and • after emptying this 
last into another large glass, place round the edges of a plate, 
drops of sirup of violets; pour also into the alkab-metre test- 
liquor, until tile line marks 0: take it afterwards with the left 
hand, inclining it upon the glass which contains the moiety of 
the clean alkaline solution; the acid liquor will fall into it by 
hasty drops, or iu a very small thread, which may be mode¬ 
rated at pleasure, hy retarding the entrance of the air at the 
lateral hole or veqt, upon which must be placed the end of the 
finger; afthe same time, with a small stick or match, assist 
the mixture, and facilitate the developement of the carbonic 
acid, which is manifested by effervescence. When the alkali- 
metre is emptied to about the line marked 40, try if the satura¬ 
tion approaches, by drawing the small stick from the mixture, 
and nesting it upon one of the drops of sirup of violets, which' 
should become green, if the potash is not of a very inferior 
quality. If, on the contrary, the violet colour is not altered, 
or^ what would be worse, if it be changed into, red, there 
would be in tlie first case, an indication of saturation, and in the 
second, a proof of supersaturation. But this is not the case 
with, good potash : at that line, the liquor tried can alter the 
simp of violets into green only; or cause to. return to ^ 
violet, and even to the green, the drops whi^h had been 
cbann^ into red at the time of a fprmer trial ; we mnst, there- 
foiw^X% 49 «Beral add more aci4» which occRs^Hli a new ofierT 
vesceiifle^ this addition most be Rlwfys made^Mith egationy and 
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ve Bilut touch every time a drop of sirup of violets, in order 
to stop. When at last the latter assumes a red hue, then after 
having restored the alkali>metre to a pei^endicular position, in 
order to see at what line the testing liqndr stops, you must 
reckon one degree less, in order to compensate the excess of 
satnration. The mean term of potash is 55: this implies that 
it requires for its saturation fifty-five hundredths of its weight 
of sulphuric acid. 


INVARIABILITY AND FACILITY OF THE ALKALI-METRICAL 

PROOFS. 

Let us now examine the operation we have described. We 
have, on the one hand, put into solution one decagramme of 
potash, nevertheless we have only t^en definitively the moiety 
of this solution ; thus it is reduced to 100 half-tehtbs of the 
grammes : on the other hand, we have put into the alkali-tnetre 
§8 grammes of .a liquor composed of one part in weight of sul¬ 
phuric acid, and of nine similar parts of water: the 76 denii- 
grammes of the test liquor, therefore, contain 76 demi-tenihs of 
grammes of effective acid, and, if it required 55 demi- 
grammes of this liquor, in order to saturate the proved potash, 
we are evidently well founded in saying that this alkali has ab- 
sorbcid a quantity of sulphuric acid equal to 55 huuclredths of 
its weight. 

Each trial, however, is made without calculation^; a single 
weight is sufficient, and the instrument finishes the rest almost 
alone. 

Id some countries from which potash is exported, there are 
inspectors of this article : bat they have not bad, until this 
moment, any method of inspection which could be compared 
with Uiat described in this memoir. 


ALKALI-METRICAL TRIALS OP SODA, NATRON, TARTAR 
ASHES, TOBACCO ASHES, &C. 

* 

It requires but a very slight modification in tibis process, to 
it to the trial of soda; in place of one decigramme, s. «. 
ten grsoKKnes, we ihost put about ten and a half, or, if we 
plense, • riuree drachms, in a middle^siaed metal mortftr, and 
ptmnd strongly for five mmvtes, (k> as to produRo a fine 
powder^ Of yrineh we most wei^" exactly one deeigraiitine, or, 
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whirtis very near that'quantity, two drachms and forty-four 
IpraiQs and two-thirds of a graio» which we afterwards put into 
the water, as is said above of potash. 

Sicilian ashes, or the ashes of the rocket plant, and other 
similar alkaline substances, are tried like soda. 

Natron, tartar-ashes, tobacco-ashes, &c. also require to be 
bruised before weighing the ten grammes for the trial. 


ORDINARY ALKALI-METRICAL RESULTS. 

a 

The various alkaline substances present the alkali-metrical 
degree^, marked in the following table : these marks are the 
results of several thousand trials, made by the Author daring a 
period of five-and-twenty years. 


American pearl-ash * best sort.60“ to 63® 

American caustic potash in reddish masses ; 

first sort.60 — 63 

American pearl-ash; second sort.50 — 55 

Caustic potash of America, in grayish 

masses ; second sort.50 — 55 

White potash of Russia.52 — 58 

White potash of Dantzic.45 — 52 

Blue Dantzic potash.45 — 52 

Alicant soda.20 — 33 

Natron.20 — 33 


Soda and natron of inferior qualities . . . 10 — 15 


EXTRAORDINARY ALKALi-METKlCAL RESULTS. 

Great variations are met with in some parts of these articles; 
in the pearl-ash and potash, for instance, by the fraudulent 
mixture of various foreign salts, the alkaline part of which, 
neutralized by the sulphuric and muriatic acids, is of no use 
to soap-makers, dyers, and bleachers. We meet with variations 
also m soda by means of the addition of herbs, other than 
the salsola and the salicornia at the time of incineration; or 
also in soda produced by the combustion of plants before tbeir 
maturity; for, according to Chaptal, -the latter is almost 
entirely muriate without alteration. Some potashes contain 
sulphur, and charcoal in solution: the casks and packages 
of these alkalies are not always of the same quality in their 
















iffepait ittd vAnoos pleoei. Hie two a 

oaek, laid Iti owtie towards the btmg, have beea fottnd; to ddif>> 
taift good poteah: the other parts were of a ver^ inferior 
q«idily» or eoataioed nothiog else Uian earth. Some onpNriad* 
|ded fiec^e have made a traffic of soda from sea wracks Which 
they sell in place of Alicant soda, giving it an exterior appear* 
ance hy means of a process, which it would be useless if not 
criminal to divulge. 

On the other hand, extraordinary degrees in point of strength 
are sometimes met with, such os pearl-ash at 66"; American 
potash of the first sort at 72"; and even the potash, marked 
second sort, at 66", and, lastly, pieces of natron at GO". These 
last had probably been deprived of all water of myitallim* 
tion. 


UTILITY OF A METHOD OF GRADUATION FOR THE ALKALIES 

OF COMMERCE. 

Not only the consumer of the alkalies of commerce has 
hitimrto only had very precarious methods of estimating 
comparatively the real pecuniary value of what he buys, but 
also that he is exposed to very troublesome inequalities in the 
resnlt of his operations, if he employs, as almost always 
happens, the good and the bad commodities in equal doses. 
Whether a dyer, for instance, employs Soda at 30" or at 15", 
be will be equally exposed to fail iq his operations and conse- 
qvently to experience gpreat losses, either from his alkali being 
weaker or strongeV'tfaan usual. 

On extending these reflections, we see that all the arts which 
require the consumption of alkalies would be benefitted, if, on 
the cme hand, potash, soda, and natron, were constantly 
homogeneous in the same cask, and bore a mark indicating 
their alkaline strengfii; and if, on the other band, we could 
announce in tba prices current that such an alkali, of a certaiti 
alkafiHtnetricSd degree, costs so much the cwt. We itoay obfi* 
in fact^ what advantage a dealer in this ^titile would 
ov^ his neighlmnrs, who could say to his cttstomers,—** I 
opi^'yqa graduated potash, gradnafed soda, graduated salt of 
8odi|»f.fU|4 graduated natron,, at^ sneh and soch and 

degrees. You have ikpw ia ybur pos^slon^an 
yon maf' adthhut oheBfical In^edge 
'gyi[ii|''iij^dfi§^^ 0 tdht|oDs, fiy, or ciuiih to he 'fried'yc^ 
cwn''iiitphe#lfiii^lkte ht^dred'^s^idimebk ih "a'day*,*' tnd mds ^ 
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veiifjr tiM 4|iiaiitiea I anuooiice to yon in my prioe» oniimit, 
and wkidi are marked ii(»oti;<iBy packag;^.—It cannot ^be 
doobted Ikat tiie merokant who could deal in this ipanner 
obtain a great preference, and* ultimately odiers would be<m^ 
duced to pursue the same course. We shall now proceed to the 
detaili of the processes of .which he may avail himself. 




GRADUATION OP POTASH, 89 DA, AND NATRON. 

> Suf^Hwe we 'have 100 casks of potash, containing about 
400 kilogrammes each; we may give ail of them the same 
alkaline strength, and may afterwdrds ascertain it, and point it 
out in a precise manner. 

Each of the casks is to be opened at one end, and the potash 
it contains is to be emptied upon the ground. We must then 
break, with a long-handled mallet, idl the masses which are 
larger than a large nut; and the whole mnst be mixed equally, 
which may be done in five minutes by two men furnished with 
wooden shovels. The potash may be afterwards replaced in 
the casks, arranging the business so tliat the casks, whether full 
or not, shall contain the same number of pailfuls or measures. 
All these casks having been thus opened, their contents broken 
and mixed up, a common mixture may be once more made of 
all their contents. 

For this purpose, a place being set apart on the floor of the 
store-room, we must bring, one after another, a pailful of the. 
potash from each barrel alternately; a sufficient number of 
mmi being furnished with wooden shovels, the whole mass may* 
be mixed up as exactly as possible. The casks are afterwards 
filled; and by this means we may ascertain that their contents 
have an equal degree of alkaline strength, which may be proved 
by a ISngle trial. 

The trial must be done with exactitude, and in the follow* 
ing manner; we must put about two kilogrammes of the 
general mixinre into a mortar, and pound them until no piece 
remains larger than a gram of wheat. One deci^pmme must 
then be wmghed exactly, which upon being subjected to the 
proof by the alkali-metre, will indicate the dkaline strength of 
the whole potash in the caskp. 

It i| eui>y to prevent any loss of weight in any of the casks, 
by care; and celerity in the manipulation; during which, in 
damp sernmns^ a stove should be placed in the store room; if this, 
preoautum is imt add|ited, there will be an increase of weight. 
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U wOl wA l>e 4iffieii}l to apply thete maatpolalioas to toda; 
titb aoMoy iBuibo first b bymeaos afa piac# of troo, 
fihNNt pcMinda^'itt mortars, or braised auder a rertical odfi, tbb 
iOf rarbScfa is inserted in a wooden axis: the soda in 
pNOWoet BMuit then be passed through ametaUic aierve for the 
ooilTenieilee of those who use it. As soon as 4he quantity iis 
proemred requisite to fill a given number of casks, we ntnst 
then proceed to make the general mixture above described, 
and porsue the nsnai mefood, with tlie peculiar modifications 
applrcable to the trials npdn soda. 

As to natron, the same method may be -adopted as with 
potash, with this exception, that as the masses are generally 
Iwger and harder, they require a little more time and rnanipu* 
lation tdian potash. 

Some people may be apprehensive that the expense of these 
maidpolations would connterbalance the advantages to be de¬ 
rived. firom them; but, upon trial, it will be fonnd that objec¬ 
tions of this nature, from the simplicity of the operations re¬ 
quired, have not the weight that may be imagined. 


APPLICATION OP THE ALKALI-METRE AS A 
BERTHOLLl-MBTRE. 

alkali-metre may be made to answer the purpose of the 
instrument called a Betholli-metre. The same scale serves 
for both instruments, with this difierence, that the alkali- 
metrical scmle is on the right side, and runs from top to bottom, 
hot the Berlholli-metre is on the left side, and runs firom bottom 
to top. The enmving clearly shows this tuso-fold arrange- 
ment. The Ber^lii-metre by this means is simplified, bat it 
has not the same precision as the original. It cannot however, 
finl to be very useful to bleachers after the Berthollian process. 

V- ? ’ . .♦ 

eOllSTAKT PROPORTIONS OP CARBONIC ACID IN THE SALT. 
^ '^ITH BptCESS OF BASE, WHICH. IS EXTRAOTRD PROM 
ALL THE ASHES. 

, Of Id1 the acids combined with the alkalies, the carbonic 
wldcb deprives foem the least of their eoerp^y, and 
iriiidli .snav Ihe taken from fiiem with most facility; it is by 
mflims ime that, from time immemorial, the effect has been 
predlioed upon wliich several chemical iuts have been fonnd eii^ 
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uo^. parttcukurJy tbat of the «bap<4&aker8; hot as the existenoe 
of{OaxlKMuo acid was scarcely known formerly^ the art tif 
aombinine it with lime, by taking it firom the allulies, U felt, 
even at the present time, as a conseqaence of the ancient im- 
TOrfeotion of chemical knowledge. Although for more than 
nve>And*twenty years the theory of the various carbonates 
seems to leave nothing more to be desired, we have not even yet 
, any certain roles for Oie caostification of the alkalies by lime. 

Experiments prove that the potash fomisbed by the corn- 
bastion of all the vegetables, is a salt with excess of base, in 
which the proportions of carbonic acid and potash are con¬ 
stantly the same; so that 100 parts of sulphuric acid, always 
displace by their satnration only forty parts of carbonic acid, 
when we employ any of the potashes of commerce ; while, i f, 
we saturate these same 100 parts of sulphuric acid by truly 
neutral carbonate of potash, we constantly displace 84 parts 
of carbopic acid. We know that heat takes from the carbo¬ 
nate of potash only a portion of its acid ; it is therefore 
probable that this quantity of carbonic acid remaining in the 
potash of commerce is constant, which even the heat of 
incineration cannot diminish ; and likewise that, after having 
exposed carbonate of potash to tbis degree of heat, we shall 
find that it has not retained either more or less of carbonic acid 
than the potash of commerce, relative to the alkali-metrical 
degrees respectively found in these salts. 

Chemists who repeat tiiese experiments will find that pearl- 
ashes give a less proportion of carbonic acid; it is probable 
that this is to be attributed to some circumstances of the process 
during which the ashes or the ley has absorbed a little less of 
the carbonic amd, which is both formed during combustion, 
and is found in the atmosphere. This slight difference wonld 
explain why some manufacturers prefer the white potash of 
Riusia to pearl-ash. Thus although a long exposure to the 
air may increase the proportion of carbonic acid in the potash 
of commerce, this does not prevent ns from distinguishing two 
constant states of the carbonate of potash by applyi^ this 
name to the truly neutral carbonate only, and by denominating 
the potash of commerce supersaturated carhonate of potash; 
as the borax of commerce with an excess of base has been 
called supersaturated horate of so<2a.-~{lt is now generally 
agreed in^ngland to call tbis salt a sub-borate of soda; mid the 
preposition svb is prefixed to all other salts with an excess of 
oase; the potash of commerce is therefore a sub-carbonate.}-*- 
It must be admitted that between these two states of carhonats 
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mtfitnaihtraied cwhomU ^foUuk^ wemy oreato 

' joOwpnidinto. ^byrces in all proportiona, when cnmtHiiiiig 

with the hater we stop hefcnre having aatn- 
alkali. 

^ i/ . Son# authors hare designated as aUctdine aafbonaie €f poimh 
^0a» salt widi an excess of base; bat although this denomioa- 
.lioo may seem at first view more natuKal* we ought to prdfer 
that derived from the principles of the nomenmatare, from 
-which we cannot depart without replunging the language of 
dbenustry into the confusion from which it has been so hap- 
jpUy extricated: in fact, the carbonates of potash, soda, and 
ammanlaj ere alkaline carbonates, however neutral they may 
be: the denominatioo of alkalescent carbonate is not mcne pro> 
per, because this would indicate a successive dimiuntion of the 
prop^on of acid. 

Xhere can be no doubt as to the uncertainty which prevails 
wMh respect to the caustification of the alkaUes, even in the 
most recent treatises on chemistry : to quote only one example 
aonong all those which might be collected. Fourcroy observes 
in one place, that “ in order to obtain pure potaeh we tuuet tnix 
it wUh dombie its weight lime, and eight or ten times the weight 
s^^ihe total mixture of rain water; we most boil them for 
two or three hours, filter and draw ofi* the clear lixivium, this 
we must try by lime-water, which it ought not to precipitate ; 
otherwise we should again pass it over qmcklime.** On the other 
Vyid, in another part of his work, the same chemist says, '* we 
mwU mix tie carbonate of potash with half its weight sf gmci- 
. Jun#,'iqpoii which it must be strewed. Water should then'be 
thrown over it, in order to slake the lime; U is afterwards 
dilated; it absorbs csubonic acid; it passes to ue state oi car 
of lime, which is insoluble, and the potash remains pore 
and cahstic in the li<raor.** 

: Here it will be observed diat, in the first qao^cm, it h<a 
been prescribed to mix tbe^potash with double its wright of 
line, while in the second article no more than one-ha^ is 
<iiiiMaaaded j, it, is true, that less is required for the tnily neutral 
l|i|jd|eBate of potash, because it crnitains a less quantity of alk^, 
the vnOerof crvstailiaation is in gveatm'j^pOTtion 
supersaturated carbouato of potash: but if we 
the richest in alkali (beingtbat which is obtained 
tartar) absoriMi oidy oi its weight In sid- 
'ilriiil® «««irti^ abeocf^ by- riie ewbrnm^ 
urn the ps^pertioBs-iadicatdd in m two 

are io lo^;er relative to eack other. 
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On the other hand, nnmaroiu experiments, made on a large 
seale, have constantly proved to the Author that four-tenths 
ef Ham sure sufficient to take off the carbonic acid from the 
^best potash of commerce. How happens it, therefore, that 
twenty-tenths have been prescribed, and fears stjU entertained 
that the potash was not perfectly caustic ? The reasonableness 
of this fear has been justified by experience, and the ftict upon 
which the effect depends, though before unknown, is, that 
whatever be the proportion of the lime to the supersaturated 
carbonate of potasn, if the proportion of water to this salt is not 
as seven to one, there will be a quantity of carbonate not 
decomposed, and proportionate to the deficit of water in the 
seven parts which are strictly necessary. Besides, if we consult 
the tables of Bergman, as to the respective quantities of carbonic 
acid which are found in the supersaturated carbonate of potash 
and in the carbonate of lime, we shall see that four-tenths of 
lime must always be sufilicient for taking up all the carbonic 
acid contained in any given quantity of the best potash of 
commerce. 

But here is a double experiment, which we may verify : 
Take of quicklime 4 parts; of white potash of Russia, 10 
parts ; pure water 70 parts : slake the lime with a portion 
of the water, and dissolve the potash in the remainder : after¬ 
wards mix the whole, boil it for a few minutes, then edlowit to 
cool, and restore the whole of the 24 parts, which may have been 
diminished by the slaking of the lime and the ebullition; mix 
the added water very intimately ; allow the whole to subside, 
and decant a little of the liquor: you will find upon trying it, 
that no precipitate is formed in the lime-water, and that it 
makes no eflei;vescence with the acids. 

In the second place, take the same proportions of lime ai|d 
potash, but add only 50 parts of water to try it; then try 
liquor which will result from this, and you will find Aat 
it occasions a precipitate io lime-water, and an effervescence 
with the acids. Finally, add 20 additional parts of water to 
the first 50, and mix the whole carefully; the liquor, when 
decanted; will occasion neither precipitate nw effervesoeuoe: 
in a word, the alkali will have become caustic in co&sequence 
of the extraction of all its carbonic a<^. Probably this 
observation may be usefully applied to the caustificatiqn of 
soda. 

We now see clearly the reason why we camtot obtmn a 
'pertbctly caustic alkali, if we do not add a sufficient quantity of 
water to the mixiure of lime and supersaturated carbonate 
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England^ the following table is subjoined for the purpose of 
reference: 

6.10280 English cubic inches. 
15.4457 English troy grains. 

10 grammes. 

100 grammes. 

1000 grammes. 


i D4dllitre is equal to 
1 Gramme 
1 Decagramme 
1 Hectogramme 
1 Kilogramme 


Method of pi'eventmg the total Loss of a Ship’s 
R-uddery when its supports are destroyed. 

This invention has met with the approbation of the first 
practical seamen ; it has also the recommendation of being 
fitted without inconvenience or expense: it is calculated to 
benefit all vessels that have two rudder heads, or two holes 
for the tiller, which is the case with all men of War and 
Indiamen. 

As it is from misfortune chiefly that experimental know¬ 
ledge is gained at sea, when combating w ith contending ele¬ 
ments, and each hour aggravating former calamity; the mariner 
thus famished with one gp’eat resource, may find his ideas 
strengthened by exigency, and surmount with ease other sur¬ 
rounding dangers. But the frequent disasters which have 
hitherto happened, point out the necessity of some certain plan, 
to prevent this misfortune; for it is a just remark, that few 
ships beat off their rudder, by striking on the ground, without 
losing them altogether; such was the case with the Royal 
George, and the Namur, in Torbay, and a vast number of other 
vessels which might be mentioned, as having suffered the same 
loss within a short period. 

Foreign vessels, in general, endeavour to guard against losing 
their rudder altogether, bnt their attempts have been inefiectual; 
their plan is to have a strap or rope from the main-piece of the 
rudder to a hole in the stern-post at the water’s edge; but this 
expedient has always proved of small avail; for, without doubt, 
the violence which can so shatter and destroy the iron-work, 
will undoubtedly carry away the strap: not to bring forward 
any idea of its being chafed and rotten in long voyages. 
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fkm hai in view the 9 »vinff of tiie rodder, when 
H if iKMiten off. aod it serves likewise to Keep it in its proper 
plmlMlf fioriiiil renano'ked, tkal no iron-wcurk (tl^t is. piodes 
^ipidgieoos op wMch .the rudder turns) can witbstasd the 
violence of the ship’s striking the ground ; l»ut to this invention, 
when the iron work is carried aw'ay, it follows tliat the fid will 
still support the rudder, by resting on the coiniogs. and act as 
an upper gudgeon; nor indeed can any thing force it away, 
unless the rudder is beaten to pieces. It would be prudent to 
make additional rudder-penclunts. when the rudder is beaten 
off, which is easily done, by clinching hawsers round the rudder, 
<ni each side of the ship, and slipped well down the rudder, to 
keep the lower part as quiet as possible; but this and .many 
other precautions will occur to the mariner himself, after he has 
been so fortunate as to save his rudder. 

The plate will further illustrate this description ; A A, fig. 3, 
plate XXXllI, is a square fid, made to fit the upper hole of 
Ilia rudder, and bolted tlirough the rudder head. 

BBB, a coming, fitted round the rudder hole, and well se¬ 
cured to tiie deck, for the fid to work on, and acting as an upper 
gadgeim, in case the pintles are beaten off. 

CC, palls bolted through the fore-part of the coming, to 
4|niet!therudder, in the room of chocks, in case the tiller should 
carried away. 

It has hitherto been the custom, in a gale of wind, when the 
tUl^ is broken, to endeavour to steady the rudder, and pre¬ 
vent the violence of the sea from injuring it, by letting down 
dnieks or wedges; but this method must necessarily be liable 
to endanger it. by straining the pintles and gudgeons; cou» 
seqoeatiy, to the great distress of many ships deeply laden, has 
Hover been fimnd to answer the dwirea purpose. To effect the 
bnrMse in a better manner, it is proposed, that the coming, 
BBb. whioh incloses tite head of the rudder, should have holef 
berad at oonvenimit distances, to receive bolts or palls, of 
between two and four inches in diameter, and about fifteen 
inolMB in lengtb. according to the size of the ship : these bolts 
iMGmg ^wed oa each side of the fid, AA. when occasion re- 
ji|blina. will oonfine the helm in any position, and not only give 
mtw^fMortanity to sbift a^lier. but will Ukowise. if necessary^ 
la^ jliff any strain from it when lying to. 
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Bnektmmit rntb^mt ^fUteftmuhirng nfmdU in India, 


Processes ewfivyed Jw Jiimking the Inside of the 
Palaces of the Native Princes in some parts of the 
Seat Indies. 

Th« principal 'workman employed by Colonel dose in re¬ 
pairing tlie palace in the Laul Bang, gave the Author of this 
extract the following account of the processes used for finishing 
the inside of they)alaces at Seringapataih. 

At first sight, one would imagine that much gilding is used 
in the ornaments ; but, in truth, not a grain of gold is employed. 
The workmen use a paper covered with false gilding. This 
they cut into the shape of flowers, and paste these on the walls 
or columns. The interstices are filled up with oil colours, whieh 
are all of European preparation.—^The manner of making this 
false gilded paper is as follows : 

Take any quantity of lead, and beat it with a hammer into 
leaves, as thin as possible. To twenty-four parts of these 
leaves add three parts of English glue, dissolved in water, 
and beat them together with a hammer, till they be thorougWy 
united, which requires the labour of two persons for a whole 
day. The mass is then cut into small cakes, and dried in the 
shade. These cakes can, at any time, be dissolved in water, 
and spread thin with a hair brush on common writing paper. 
The paper (when dryed) must be put on a smooth plank, and 
rubbed with a polished stone till it acquires a complete metallic 
lustre. The edges of the paper are then pasted down on the 
board, and the metallic surface is rubbed with the palm of the 
hand, which is smeared with an oil called gurna, and then ex¬ 
posed to the sun. On the two following days the same oper¬ 
ation is repeated ; when the paper acquires a metallic yeSlow 
colour, which, however, more resembles the hue of brass than 
that of gold. 

The guma Oil is prepared as follows :—^Take three-quarters 
of a maund (about 18 lb.) of linseed oil, half a mannd (12 lb.) 
of the siee called chunderasu, and a qnarter of a mannd (6 lb.) 
of musambra, or aloes prepared in the country. Boil the oil 
for two hours in a brass pot. Bruise the nmsambra; and, 
having pot it into the oil, boil them for four hours wore. 
Another pot having been made red hot, the chunderasu is to 
be put into it, and will immediately melt. Take a third pot, 
and, having tied a cloth over its mouth, strain into it the oil 
and mtisam6ra.* these must be kept iir a gentle beat, and the 
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cfticiiileilfmi to them gradoalty. Hie oil most bektraiii^ 
ago^ii; and it is ^en fit for use. 

• '^'^tkeiski a i d sr ^ ^ is fir^rared from the milkv juice of sWy of 
thih IbHooring trees: (^ctis ghm^ta, Roxb.,) gmd (0 tree 
odddi the Aatbor calls Jfcus gonia,i B&ylu, Bay vine, Gabali, &c. 
It is therefore an elastic gnm. 

Hie oil used for painting consists of two parts of linseed, and 
moe part of chundertuu, 

isk white-washing their walls, over the chunam^ or lime 
plaster, the workmen of Seringapatam first give a thin coat of 
aadSery, or fine cl^; which is mixed with size? and put on with 
a hair brash. They next give a coat of whiting, made of 
powdered balapum or pot-stone; and then finish with a coat 
composed * of eight parts of abracum, or mica, one part of 
powdered balapum, and one of size. 

The abracum is prepared from white mica, by repeated 
grindings, the finer particles being removed for use by washing 
them from the grosser parts. 

The wsdl, when finished in this manner, shines like tlie 
scales of a fish, and when the room is lighted has a splendid 
a{|i^>earance: but in the day-time, the wall washed with the 
powdered pot-stone alone, looks better than when washed with 
eidier quicklime or mica. 


DetCription q/* a Capstan, which works without 
requiring the Messenget' or Cable coiled round it 
' to be ever surged. 

As few but mariners understand the manner in which 
cables are hauled aboard in large ships, it will probably reader 
the object of this invention more manifest, to give some account 
of this operation.—Cables above a certain diameter are too 
. iidkndble toKadmit of being coiled round a capstan; in ships 
where ctables of such large dimensions are necessary, a smaller 
ci^le is mnployed for this purpose, which is called the messen- 
g0f the two ends of whicdi are made fast together so as to form 
OB ri^diess rope, which, as the capstan is turned about, revolves 
nUmd it in unceasing succession, passing on its coarse to tte 
heild ship, and ag^n returning to the capstw. To this 

* iwtarini^g part of the messenger, the great cable is made fast 
by. annmbmr of snmll ropes, caUed nippmrs, placed at regular 
imtel^ls; these ^n^ipers are applied, as the cable eaters the 
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which luver requires to be ntrged. 


hawse-bole, and are ag^in removed as it approaches the cao- 
8tan» after which it ki lowered into the cabin tier. 

The messenger, or any other rope coiled round the capstan, 
mast descend a space at ©very revolution equal to the diameter 
of the rope or cable used; ^is circumstance brings the coils 
in a few turns to the bottom of the capstan, when it can no 
longer be turned round, till the coils are loosened and raised 
up to its other extremity, after which the motion proceeds as 
before. This operation of shifting the place of the coils of 
the messenger on the capstan is called iurging the messenger. 
It always causes considerable delay; and when the messenger 
chances to slip in changing its position, which sometimes hap¬ 
pens, no small danger is incurred by those who are employed 
about the capstan. 

The lirst method the Author knows of, as used to prevent 
the necessify of surging, was by placing a horizontal roller 
beneath the messenger, where it first entered on the capstan, 
so supported by a frame, in which it turned on gudgeons, that 
the messengpr in passing over it was compelled to force up¬ 
wards all the coils above the capstan, as it formed a new coil. 

This violent forcing of the coils upwards along the barrel 
of ,the capstan not only adds considerably to the labour in 
turning the capstan, but from the great friction which the mes¬ 
senger must suffer in tlie operation, w'hile pressed so hard against 
the capstan, (as it must be by the weight of the anchor and 
strain of the men,) could not but cause a very great wear and 
injury to the* messenger, or other cable wound round the cap¬ 
stan ; and that this wear must occasion an expense of no small 
amount, must be manifest on considering the large sums which 
the smallest cables used for this purpose cost. 

The next method applied to prevent surging, was that 
for which Plucknet obtained a patent, the specification of 
which may be seen in the Repertory of Arts, No. 46. In this 
way a number of upright puppets or lifters, placed round the 
capstan, were made to rise in succession, as the capstan turned 
round by a circular inclined plane placed beneath tliem, over 
which their lower extremities moved on friction wheels; and 
these puppets, as they rose, forced upwards the coils of the 
messenger on the barrel of the capstan. This was a superior 
method to the first, as the operation of forcing upwards the 
coils was performed more gradually by it; but still the wear 
of the messenger, from the lateral friction in rising against the 
wh^s of the capstan, remains undiminished. 

The third method used for tlie same purpose, was that 
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prof^wiOd hf CEplEio Hamiltoii. Jt ooii«isteil in giviiicf tlio cap¬ 
stan a conical tnnp^* with an angle so obtwse^ that the strain ot 
thoNiWftOBgcar Ibroed the coils to. ascend alqpg the sh^ed sides 
.1^ th« harrel. The roller first mentioned was sometimes used 
with this capstan, of which a fail acconat is inserted in the 
Repertory of Arts, vol. ii. The lateral friction, and wear of 
the ntesseiiger i^ainst the whelps of the capstan, is equally 
great in this method as in the o^ers; and it, besides, has the 
mcooYeDience of causing the coils to become loose as they 
aaeend; for as the upper part of the barrel is near a third less 
in diameter than the lower part, the round of the messenger 
thai tightly embraced the lower paj't, must exceed the circiun- 
ference of the upper extreinity in the same proportion. 

In the method to be proposed of preventing the necessity 
of sniging, none of the lateral friction of the messenger or 
. cable agaii^ the whelps of the capstan (which s^l the other 
mothods before mentioTOd of effecting the same purpose lahour 
ns^er,) ems possibly take plac^, and of course the wear of 
the m^enger occasioned thereby wiU be entirely pvoided in it, 
while it pe^rms its purpose more smoothly, equi^ly, and with 
, g less Booving power than any of them. 

This new method of preventing the necessity of surging, 
eosasists simply in the addition of a second barrel or capstan 
of less dimensions to the large one; beside which it is to 
be placed in a similar manner, and it need not in general 
exceed the size of a half-barrel cask. The coils of the messen¬ 
ger are to be passed alternately round the large capstan and this 
saudl, barrel, but with their direction reversed on the different 
hnrrnt n, so that they may cross each other in the interval 
between the barrels, in order that they may have the more 
•Kteiwive contact with, and better gripe on each barrel. To 
keep the coils distinct, and prevent their touching each other 
io passing fiom one barrel to the other, prelecting rings are 
&steaed round each barrel, at a distance from each other equal 
|e about two diameters of the messenger and the thickness of 
the ring. These rings should be so fixed on the two barrels, 
those on one barrel should be exactily opposite the middle 
.. wf the intervals between those on the'Other barrel: and this is 
llm only cireumstance vrhioh requires. . particular attention 

in the ccmstruction of this capstan. Ithe nnip should project 
ghelrt NS much as the cable or m^senger from the barrels, whioh 
q|gw'‘Wfeiii^d with whelps, «id in every other respect, not 
,vh(^re imintioned, in the usufd nunmer for capi^n baivelSi oofy 
R wiayhe ieemniQeiided tpjbim Ae whelps with<^ any incli- 
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RBtiioii fnwwrds at tbe top, bnt to stand upright all round, so 
OB to fenh the body'of tbe capstan in tbe shape of a polygonal 
psinn, the intervals between the whelps are filled up, in order 
tbat the coils may have equal tension at the top and at the 
bottom of the barrels, and that tbe defect which conical barrels 
cause in this respect may be avoided. 

The small barrels should be furnished with falling palls as 
well as the Imrge ones ; a fixed iron spindle ascending from 
the deck will be tbe best for it, as it will take up less room. 
This spindle may be secured below the deck, so as to bem 
any strain; as the small barrel need not be much above half 
the height of the large barrel, the capstan bars can easily pass 
over it in heaving round, when it is thought fit to use capstan 
bmw on the same deck with the small barrel. At two turns of 
the messenger round both, barrels will be at least equivalent to 
tiiree turns round the common capstan, it will hardly ever be 
neoessary to use more than four turns round the two barrels. 

The circumstance which prevents the lateral friction of the 
messenger in this double capstan, is, that in it each coil is kept 
distinct from tbe rest, and must pass on to the second barrel, 
before it can gain the next elevation on the first, by which no 
one coil can have any influence in raising or depressing another; 
and what each separate coil descends in a single revolution, 
it regains as much as is necessary in its passage between the 
bairds, where in the air and free from all contact with any 
part of the apparatus, it attains a higher elevation, witl^out a 
possibility of friction or wear. 

This double capstan has been described, as it is to be usOd 
in large vessels, where messengers are necessary, from the great 
size of the cables ; but it is obvious that it is equally applicable 
in smaller vessels, as their cables can be managed with it in the 
same manner as is directed for the messenger. The same prin> 
ciple may also be easily applied to windlasses, by having a mnall 
horizontal barrel placed parallel to the body of the windlass, 
and having both fitted wim rings, in tbe same way as the oap^ 
stan already described. The propef place for the small hori¬ 
zontal barrel is forward, just before the windlass, and as much 
below its level as circumstances will admit; it should be fur¬ 
nished with catch-palls as well as the windlass. 

Besides the advantages already stated, the proposed im¬ 
provement of tbe capstan has others of considerable utility. Its 
construction is so very simple, that it is no more liable to de¬ 
rangement or injury than the cwstan itself. Its cost can be 
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but auMi^^ mAmmy i»art ef it<^ be madbby »9|po«iiioii tbip- 
•.•ilt b^m^piuifed bf bim at «em if daiaa»eed liv ^ot. 
bat little room, oaly that of a balf-barrel caik; 
aa4 it ii at a aatme so aaalogoas to that kind of machinery to 
are aeonstomed, that it can be readily andentood 
aad BMiMiged by them. 

71m Mr ^pstao, besidos the oth« advantages described 
abofve^ ever other contriTimoos designed to effect tiie same 
pprpese , occasions no additional friction or wear to the mes¬ 
senger or cable, which is an ol^eCt of great cmiseqaence. All 
friction of the revolotions of the cable (nr mesnenger) in pass¬ 
ing each othmr between the barrels of the capstan, is effec- 
tnnlly prevmited by the whole thickness of one of the rings that 
passes between each crossing. The contrivance has met wHh 
the demdcd approbation of eminent professional judges. One 
of these ^jl^enry PdSke, surveyor of the Navy,) observes, that 
ho has tried all he could to find some objections to it, but fiblit 
he has boon foiled ; and freely offers bis exertions to introduce 
tins nsolif it, if it were only to supersede a plan now creeping 
the service, more expensive and much worse than one 
blitOfoiMOted. 

f^ltlio preceding description of the doable capstan, will be 
rOtofr^red perfectly clear by the subjoined references to plate 
XXXUC fig. 4. 

A, represents the Imger common capstan used on board 




V anotiier cajuitan of less dimensions, placed in a similar 


C, the coils of the messenger passing alternately round the 
largo and small capstans, bat with their direction reversed on 
the different barrels, so that they may cross each other in the 
itttwval briween timm. 

P00O, prqjeoting rinn round each capstan or barrel, so 
fixed on the two barrels, mat those on one barrel should be 
cocactly ^^osite the middlo of the intervals between those on 
tbo olbor narrel. • , t 
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pariillel to ihe Axis a Vrtmfi, » ' ' 

To have the power of readily eoatraotUig the diiiBEililier of 
the barrv'i of a crane, when the load is great, ijMsd !a^ iitarease 
of power is required; or of expiuidii| it, the load is 

small, aud velocity is desirable, most ev^Bndy be advantageous. 
It is supplied in the present machine by ingenioui and by no 
means complicated mechanism. 

The reel, fig. 1, plate XXXV, is formed of^-two parte, 
figs. 2 and 3. The wheels or circles of fig. 9, are held fast on 
tlie spindle or axis of the wheel by pins a, and have spiral 
grooves cut in each wheel, as seen at b. 

The wheels, fig. 2, have eight long mortises, c c, cut in each 
of them, and are connected with sm iron tdbe <1, having a 
flange or collar at each end with screws, s«, to fi^sten 
wheels. When all the parts are put together, as in fig. 1, the 
axis /, fig. 3, goes through the tube and wheels fig. C so that 
the two parts anc connected. 

In fixing tjbe cross bars, one of which is seen detached at 
fig. 4, the parts between the dotted lines g y, slide in tihe 
mortises fig. 2; and the small ends or tenons A A, slide in the 
spiral groove fig. 9. When the two parte are locked by the 
catch, t, fig. 1, which has a spring for that purpose, the bars 
are fast; but when the relative situations of figs. 2 and 3 are 
altered, by |^:iiook k being passed through die hole /, as shown 
in fig. 6, th4' bars will all remove nearer or further from the 
centre, by ipeans of the spiral groove b, fig. 3, so that the reel 
may be enlarged or diminished at pleasure. 

To set the hands of tlie workman at liberty, the hook A, when 
die reel is to be altered in its dimensions, must be put into the 
bole, 2, so that it shall support the csatch, and h<M the part, 
fig. 2, fast at the same time. The handle m is then to be turned 
wX the reel is of the size required; vtbmi this is done, push out 
die hook A, and the crane is ready for ui^. 

It is necessary to observe, diat the tenons, A A, must be 
ant so ^tbat the outside of all the bters'^hext the rope shall be 
at an equal distance from the centre. If the tenon Of the first 
blur that is placed in the reel be cut like the tenons A A, fig* 4, 
die last of them must be ont the same as the tenons n n, fig. 4; 
ffiid aU the other tenons, at the extremities of tiie seve^ bars,' 
ibtost be at prooer distances between these extremes, as is shbi^^ki 
^ the white dots d, in themortises fig. 2. 
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III tile eseiQi metliod of cimiiectiitff madunery, bye band 
rpnaiacever tiro wheels or riggeis* H'm obvidus that the rela¬ 
tive of the wheels is in the inverse ratio of their ^iame- 

tprs; and these diameters always remaining the same, no altera- 
tieo of the veloci^ can be obtained, but by a oorresponding 
variation in that of the moving power applied. 

To enable the artisan to regulate the velocity of his ma- 
clnnery at pleasure, the moving power remaining as before, or 
to retain the same motion, with an alteration in that of the 
applied force, is the purpose of this invention. In the plate, 
two methods are shown of attaining this desirable object; in 
both, tiie peripbeiry of tiie band-wheel is divided into any con¬ 
venient Bomber of parts, according to the size of the wheels, 
(in "tids case twdve,) which may be placed at any given dis- 
tmioefrom the ^ntreof the wheel, (within the limits of* the 
machinery,) and thus by enlargmg the circumference of one 
bmid-whed, while the other is equally diminished, to alter the 
relative vdfc^ty of eadh at will. These parts of the periphery, 
nplllhed by the letters t • i t,&o. are confined to move in grooves, 
eilt In the Imrge wheels A and B, fig. 1 and 2. plate XXXVI, 
in the diroction of their radii, and are moved by a spiral thread 
in the small wheel C, which thread takes in the teeth of the 


raiihs on which the parts i i, &c. are fixed. 

A part of the shaft on which the wheel A is fixed, is made 
ciscnlar, to admit the small wheel C to turn round independ- 
mitif of the other* and thus to extend or contract the racks, 
Suoi in fig. 3. 

is a section of part of the rigger, in which the letters 
refor to the same parts as in figs. 1 and 2. 

In the wheel D, the same efiec| is produced by the screws 
es, are made alternately right and left handed, and 

with equal motions by means of the equal bevel-wheels 
yy, &c. fixed at their ends near the axis of the wheel. Fig. 5 
is a sectionrof the same. 

The wheel C, figs. 1 and 2, is moved round the shaft 
by tins puiioja y, on the axis of which is . fitted f»coasioiiaily a 
vnneh. 

aqrews of the wheel D, fig. 3, may also be turned hn 
ji winch applied to their projecting heads hhh. It 
notion ifiat the series of screws must always consist 


of an evi^ number. 
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MankaiVw improtetHtnt M$k~wind»tea^ , 


Construction of Sask-tvindows^ which may he cleaned or 
repaired without the Necessity of any Person going to 
the Outside of the House* 

Servants and others en^ployed in the cleanings an repair-' 
ing- of sash-windows, in general provide so indifiereutlY for 
their security while employed on the outside, that numerous 
accidents occur. One circumstance of this kind, which imme¬ 
diately led to the present invention, was that of a mao standing 
on a board cleaning the outside of a window, when the board 
giving way, the man was impaled upon the railing of the 
area below, whence he was conveyed to the hospital without 
hopes of recovery. This unhappy person had a large family 
depending upon him for subsistence. Various other accidents, 
of an equally deplorable nature, have been owing to the same 
cause. The construction of sash-windows now proposed, will 
not only elfectually prevent tliese accidents, but will remain 
a permanent convenience to the house in which it is adopted. 
In appearance, the new sash resembles a common sash, and 
the upper or lower sheet may be moved up and down iu.a simi¬ 
lar manner ; besides which, by pushing back two small springs 
in the upper sheet, and at the same time pulling the sash in¬ 
wards, the outside of the sash is turned into the room; so that 
it may be easily painted, glazed, or cleaned, by a person stand¬ 
ing within the room, without the necessity of removing the slips 
or headings, by doing which, in the common mode, the glass is 
freijuently broken, atid the beads lost, left loose, or dismatched, 
and a considerable expense incurred. 

By turning the lower sash of this window, into a horizontal 
or inclining direction, a person may look into the street without 
being wet in rainy weather, or the rain driving into the room 
and damaging the furniture. Old windows may be altered to 
act upon this principle, at an expense of twelve shillings per 
window ; and in making new sashes and frames, the improve¬ 
ment will add but six shillings to the common price. 

A A, tig. 1, plate XXXVIT, represents the window-frame; 
BB the lower, and CC tlie upper sash. 

The frame AA is fitted with grooves, weights, and pulleys, 
in the usual manner; the fillets on the sash, which enter the 
grooves, are not made in the salne piece with the sash-frame, 
but fastened thereto by |>ivots about the middle of the sa^h ; 
upon these pivots the sash can ba turned as at CC, so as to get 
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at the outside witiiout disturbing the fillets or grooves. When 
the sash is placed vertically, as BB. tv^o spring catches, at a a, 
shoot into and take hold of the sliding fillets, so that in this 
state the sash slides up or down in the usual manner, but can 
be immediately released, and turned inside out by pushing back 
Bie springs, and at the same time pulling the sash inwards; 
this turns the outside towards the room, so that the sash may 
easily be painted, glazed, or cleaned on the outside by a per¬ 
son within the room, without removing the beads which confine 
the sash to slide up and down vertically. By inclining the 
sash on its pivots, so' that the highest point may be within the 
room, it is obvious that the window may be left open in the 
most severe rain, without admitting a drop to enter the room, 
and that a person may look into the street without being wet. 


A Book^case JBoltf hy. which both Doors are secured 

and opened at once. 

KL, fig. 2, plate XXXVII, represents the two styles of the 
doors of a folding book-case. 

M, the keyhole of a lock with two bolts, which are more 
clearly shown at fig. where the back of the lock N shows 
the two bolts of the lock pressing hack a sliding piece O : on 
the front part of this sliding piece, in fig. 3, two small friction 
rollers are placed at P, in the act of pressing against two levers, 
crossing on one common fulcrum R, to each end of wliicli, 
shorter levers SS, above and below, are connected by joints. 
These short levers act upon two long bolts, whose extremities 
are shown at TT, having each a helical spring at VV. 

In the state as engraved, the doors are locked and bolted. 
On drawing back the bolts of the lock by means of die key, the 
helical springs VV, press against the plates UU, through which 
the loi^ bolts pass; they force back the long bolts and sliding- 
"piece U ; and allow both the doors to (^;>en. . 

Although this contrivance was originally designed for a 
library book-case bolt, to facilitate the opening of both doors 
at once, and to secure the same, without the trouble of bolting 
or opening two bolts as in the common construction, yet its 
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AntW$ inner do9r4atck, requbrimg wvU or cleaning.»~^oum’a evaporator. 


application mfey evidently be extended. For example, it will 
arfswer for wardrobes, French casements, or folding sash-doors. 
It will also make a good sash ^j^tening, if let into the bottom 
sash, with a small brass knob to slide as in the common way ; 
it wonld bolt in the frame by the side of the sash-cord, both 
sides at once. 


Improved Door Latch. 

The latches used for the inner doors of houses, are extremely 
liable to be out of order, and to avoid the trouble of having 
them taken off and repaired, are often allowed to remain some 
time in that state, which occasions considerable inconvenience. 
The latch described below is not more expensive than the old 
ones, but it is more simple, less liable to be out of repair, and 
has the advantage of requiring no oil or cleaning. 

Fig. 3, plate XXXVII, A shows the hole for the handle, 
which moves the follower and latch. 

8. The follower, which draws back the latch, on taming the 
handle either way. 

C, the latch. 

D, the longitudinal spring, which throws out the catch of 
the latch when the hand is withdrawn. 

£, the small bolt to secure the door internally. 

F, the key-hole, the bolt of the lock of which is not shown, 
being placed above the key-hole. 


A Furnace or Evaporator for the Use of Chemists, 
Preparers of Salts, ^c. 

Fig. 1, plate XXXVIII, is a view of the whole furnace or 
eva^^rator complcfte. 

Fig. 2, a section lengthwise of,the boiler, fire-place, &c. 
Fig. 3, a ti^msverse section of the boiler and fines, looking 
toward the fire-place. 

Fig. 4, a plan, from A to B, of S^, 2. 
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FIff. 5, « plan ffom C to D. 

Fir. 6. a plan from £ to F. 

Fig. 7, a plan from G to H! 

m, 'Tlie opeaing or hole throngh which the air enters ; and 
being admitted throagh the three holes h h b, passes over the 
surface of the liquor iu the cistern or boiler x, and then passing 
again by similar openings, at the opposite end of the cistern 
y y, descends by the vacuity c c, and by the holes d d, is con¬ 
veyed, by the passages e e, to the ash-hole or under side of the 
grate, and thus serves to actuate the fire, cringing with it the 
steam arising from the boiler. 

The air and steam, having thus sefVed the purpose of actu¬ 
ating the fire, are, with the smoke arising from the fuel, con¬ 
veyed by the back of the furnace g g, under the boiler, along 
the passage h h ; and rising through an aperture t i, under an 
inclined cast-iron plate k k, passes through two holes 11, into 
the passages m m, and rises by tw'o otlier holes n n, into a 
vacuity q Ot whence it arises again, by two holes p p, enters the 
flues q y, and thence into the chimneys r r. 

s 5, the stoking-hole of the furnace. 

1 1, The ash-hole. 

FV, The opening through which the fuel is put into the 
furnace. 

W, thu door or opening to the cistern. 

The same letters refer to the same parts in all the figures. 

This furnace or evaporator might be employed ad vanta- 
geonsly in the drying of malt, as the heat is more equally 
dispersed, and the vapour carried oflf much quicker, than by 
the mode now practiseif. With respect to its general advan¬ 
tages, it may be observed, that it does not require oue half of 
the fuel or attendance that boilers do ; as it need only be sup¬ 
plied with liquor or fuel once In twelve hours, or even once in 
twenty-four hours; for the fire being confined, in the first 
instance, to the bottom, and the evaporation being regular, a 
certain quantity either of fuel or liquor may be put in at cer¬ 
tain times* As the atmosphere is rendered of an equal beat 
with the liquor, more moisture is by this means carried away 
than by any plan in which is this not attended to. Nor should 
it bef overlooked, that as the air neoessury i» keep the fuel in 
combostion passes over the surface of the liaaor, every perni- 
ciooa VEpofir ii oarried with U into the fere, where it is 
fF at lew* changed w to be no longer perni¬ 

cious. 









This invention forms the snbject of a patimt, the IfNecifi- 
catioii of which is dated May 9,1807; it consists in applying 
to windiiiiils an apparatus which causes the vanes to regulate 
themselves, so as to preserve a uniform velocity ujkler those, 
circumstances in which the wind would otherwise iarregularly 
« impel them, as is the case with the sails or vanes of mills of 
the present construction. In accomplishing this object, the 
vanes, for the sake of lightness, are formed with fewer cross 
bars or shrouds than in the common method, and the open 
spaces are tilled up with small flat surfaces, formed either of 
boards or of sheet iron painted, or other fit substance—^perhaps 
a framing of M ood covered with canvass is the best. These 
flat surfaces are hung or suspended on thmr eads by gudgeons, 
pivots, centres, joints, or any other convenient m^od, so 
as to open and shut like valves, by which name we may 
hereafter distinguish them in this essay. Thee^treof motion 
should be as near the upper lougitudinal edge of tlie valves 
as possible, as shown at b b, fig. 1, plate XXXIX, where a 
valvt*, uj)on an enlarged scale, is drawn detached. These 
\aiv(!s may be applied to vanes of the present construction, by 
siuspeiuling them to the cross bars or .shrouds of the vane by 
their longitudiual edges. 

The vanes constructed with valves as above described, 
and \\hich are represented by fig. 2, present a greater or less 
surface to the wind, according as it acts with greater or less 
force on tljem ; and if the wind be very strong or high, the 
valves by its impulse would turn their, ^ges to it, and their 
broad surfaces parallel to the direction of the wind. Thovanes 
would consequently remain stationary, or at least have but 
little motiou; but to prevent this circumstance from taking 
place, a contrivance is added, owhich causes the valves always 
to present their broad surfaces to the wind, or such portion of 
their broad surfaces as may be desirable. The apparatus usually 
applied by the Patentee is shown in figs. 3 ai^ 4, which last 
figure exhibits two methods of accomplishing the object in 
view ; though it must be evident that various other means may 
be adopted to produce the same effect. 

Fig. 2. represents a set of vanes, in which AA, show the 
valves turned to the wind, and their broad surfaces ei^^ed at 
right angles with the direction .of the wind 
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BB, exhibit the vane? as close-reefed, or the valves 
with their edges to the wind, so that it can have no effect 
upon them except at their edges, which must be trifling. In 
the plate, the vanes are exhibited as having the whip down 
the middle, with valves on both sides ; hut it is evident that 
the vanes may be cmistrueted with the whip placed in the 
usual w’ay, and have valves on one side only, which plan the 
Patentee usually adopts in applying bis invention to vanes 
of the common form. 

Fig. 3, represents a side-view of the apparatus for regu¬ 
lating the valves; and fig. 4, is a section of the same, exhi¬ 
biting two methods of performing this operation. 

A, fig. 4, represents the shaft, which is bored through its 
centre, to admit an iron rod B, to pass freely throtigh it; 
one end of this rod is made to turn in a box C, which is 
fastened to a toothed rack D, whose teeth take into those of a 
pinion E, upon the axis of which is a sheave F, with a groove 
on its circumference to receive a rope G, to which is hung a 
weight, (shown at H, fig. 3,) and which must be sufficient to 
regulate the force of the wind upon the valves, though no 
precise weight can here be specified, as it must be adjusted 
by experiment, or by the quantity of work the mill is designed 
to perform. 

Over the top of the rack D, is a roller I, which serves to 
keep the rack and pinion in the proper depth of gear. 

The end of the rod B, w hich turns in the box C, has a 
knob on it, by which it can be moved endwise while it is 
taming in the box C. In the other end of the rod, is fixed a 
boss or plate of iron K, with a gudgeon projecting from each 
side, on which arc the bridles or leaders LL. These leaders 
permit the levers MM. to describe a curve with their ends, 
while the iron rod B moves in a straight line. 

NN are two studs or props fixed to the stock O of the 
sail; on the ends of which props the levers MM move, and 
communicate their motion to tHh racks PP, the teeth of which 
take into the pinions QQ, on the axis of which (according to 
the method exhibited at fig. 6) is fixed a strong iron stud R, 
which is attached to a rack or slider S. Iron studs or levers 
are fixed at one end in this slider S, by a pin or gudgeon, and 
at the other made fast to the yalves a, which move on gudgeons 
as before described. 

The other method of regulating the valves is shown at fig. 6. 
where, instead of the studs or levers, the valves may he moved 
by having pinions fixed to them, and working with teeth in a 
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rack or slider, as at T. VV are rollers, to keep the racks 
PP in their gear. 

The oj)erution of this apparatus will be clearly compre¬ 
hended by imagining that if the hook 4 on the rope G be pulled 
down to 5, the sheave F with the pinion E will turn at the 
same time, putting in motion the rack D, with the rod B, 
which will bring tlie levers MM into the position represented 
by the dotted lines ; the racks P will have turned the pinions 
QQ. till the sliders S and T, with the studs or levers, or racks, 
(according to the method used,) bring the valves into the posi¬ 
tion of the dotted lines, in which position they are represented 
as having all their surfaces to the wind; therefore, if a suffici¬ 
ent w.eight be hung to the hook 4, the weight will descend to 
5, and keep the valves in the situation of the dotted lines ; 
and supposing the wind to blow upon them with too much 
forc(‘ in this state, they will turn on their gudgeons, and raise 
the weight, so that the superlluous wind will pass through or 
between them, without exerting an irregular force upon the 
vanes, so as to produce an uneipial velocity. 

Tlu^ Patentee observes, tliat the advantages peculiar to 
this new mode of eipializing the motion of windmill sails, 
will appear more striking by a comparison with the inconve¬ 
niences of those heretolbre used, whether those of the common 
sort, or those that reef themselves by means of their centrifu¬ 
gal force. The lirst reipiire the constant attention of the 
miller to every gale of wind ; and it is frequently with the 
greatest difficulty and danger that be can get in bis cloth 
quickly enough to avoid the storm ; which, if he successfully 
accomplishes, it is with the loss of much time. With the 
second, though they save the time and trouble of stopping to 
reef, they iire by no means void of danger, as the sails 
receive the whole impulse of the gale, and attain a very great 
velocity before they can reef themselves at all, and thereby 
cause a motion in the mill as unequal as the wind which turns 
it; besides the additional wear and tear occasioned by such 
unequal motion. Should a mill of either of these construc¬ 
tions be left standing still with all the cloth out, and be taken 
with a sudden gale of wind, great risk is run of losing all the 
sails; whereas, in such case, th§ sails above described arc 
perfectly safe, as there can never be more force exerted upon 
them in any gale, than is sufficient to do the work of the mill, 
whether they be in motion or at rest, without altering their 
angle of weather. 

Another great advantage is, that when they are close reefed, 
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they do not present so much surface to the wind as those of 
•ny other construction, let them he taken in any direction 
whatever. 

The ease and expedition with which these sails may he 
reefed, is an additional recommendation to them ; especially 
as they admit of this operation without re(juiring‘ either j««dg;- 
ment or experience in the person by whom it in porlorined ; 
for by taking off the weight, and pulling the rope, all the 
sails may be close reefed in the short space of three or four 
seconds. The invention is ther<‘foro likely to prove a valuable 
acquisition to all those whose hiisines.s depends on vimlinills, us 
it will preserve the mills, and render their motion us steady as 
that of water-mills. And where the work pt'rfonned does not 
necessarily require constant attendance, as in the draining of 
marshes by windmills, these patent sails may he left at vork 
night or day, with perfect safety. 


Description of Inventions for the Jtnproreintnt of' 
^aval Architecture, for increostnn' the Coinjorts of 
Mariners, and for facililaltng .Savnl Jjlnterjn ises. 

The inventions which form the Mihje< t of this es.s;i\ rekife 
to objects of the greatest importanci* to a t oinmercial nation : 
and they show with what success the inv(‘stigations of genius 
may be attended, although directed to the most dinicnll pro¬ 
blems of mechanics; and reipiinng tin* acipiisition ot j>rt«li- 
gious power. In this point of view, they de.ser\e the attention 
of every engineer, as well as that particular class whom they 
more immediately concern. 

I. A WROUGHT-IRON MOVEABLE CAISSON WITH A KLDUKR, 
FOR DOCKING A SHIP, WHILE RIDING AT HER MOORINtlS, 
IN ANY DEPTH OF W ATJ^R, LKA\ING HER REEL DRY IN 
A FEW HOURS, WITHOUT REMOVING HER STORES OK 
MASTS. 

This floating dock is made of wrought iron, half an inch 
thick, 220 feet long, 54 feet wide, and 30 feet deep, and will 
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weig^h about 400 tons, with a tlanch six feet wide on the top, 
fur the workmen to stand upon, and also to strengthen ttlfe 
caisson. 

The weight of this caisson, when immersed in water, is 
nearly 350 tons; but, for reasons mentioned below, it is 
rendered nearly buoyant, being surrounded by an air recep¬ 
tacle capable of suspending the whole weight with great exact¬ 
ness, wliich is riveted to it in such a manner as also to 
strengthen the caisson, and support the principal shores from 
the ship. 

This cai'',snn draws nine feet water. When taken to the 
shi{> intended to be docked, the water is to be let into it at an 
opening or plug-hole at the bottom, and it is to be suffered 
to sink until the upper part is even with the surface of the 
water, the air receptacle still keeping it buoyant. A small 
ijuautity of air is tlien to be discharged by opening a plug¬ 
hole in the air receptaide, until a quantity of water is let in 
Just siiflicieiit t(t sink the caisson, which is then to be drawn 
under the .ship's hottuin. This being eflecled, the caisson 
(ne.arly biioyaul) is liien to be raised to the surface of the 
water hy lopes made fast from the caisson to each (juarter of 
the ship. A pump jilaceil within llu* caisson, and w'orked by a 
st(‘am engine of 12-horse power, placed in a barge along¬ 
side, will em[)t\ it in three- hours, and reduce the ship’s 
elraughf ol' Wilier eight feel ; that is, Irom 2() to 18 feet; when 
she may be earneul up Into shoal water, the caisson floating 
with a draught of only 18 ft-el of water, while the ship she 
carries would imve required 2(5 feel. She may then be carried 
into shoal w^ater, if required, tir alongside wharfs, or jetty 
heads of the dock-yards. 

The ship’s sides and bottom tending to fall outwards, by its 
own weight, and the sides and bottom of the caisson tending 
♦o be forced inwards, by the external pressure of the water, it is 
obvious that by placing props or shores between, both will be 
supported, while the ship will ride with all her stores on board 
and masts standing, nearly as easy as when floating in the water. 

Should inconvenienee be ap[>relicnded at any time from 
blowing w'eather, the caisson may be cast off, and Jet fall 
to the bottom, where it cannot be injured, and from w'hence it 
may be raised to the ship’s bottom again at pleasure, with as 
little labour as weighing an anchor. 

The upper part of this dock will be 12 feet above wafer when 
there is a first-rate ship in it; this is a sufficient height to pre¬ 
vent the sea breaking over. 
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By this means a ship may have her bottom examined, and 
hto out again in six liours, without coming above the Nore, and 
■without undergoing the tedious process of unshipping and 
re^shipping her stores, or waiting for spring-tides, or fair 
wind, to enable her to reach to, or return from, dock, which 
on an average, now requires three months, accompanied with 
an expence of nearly £10,000 per month in wages, subsist¬ 
ence, &c. &c. 

This plan may be practised in all countries, and nujst be 
particularly advantageous where there are no dry docks or 
flowing of tide. 

Ships on many foreign stations, when requiring to be dock¬ 
ed, are noV obliged to be sent lioiuc, at a great expense of 
mwney and waste of time, others being sent to replace them. 
This may be avoided in future. liocks made in England 
may be sent out in pieces of fi\e or six tons, with the necessary 
rivets and bolts, and ready to be put together v\herever they 
may be wanted. 

A caisson capable of docking a (irst-rate .ship will not cost 
above nineteen or twentv thousand pound.s, (for merchantmen 
and smaller ships, the size and cost will be proportionably 
less,) and (judging from the duration of wrought-iron salt- 
pans) will last 20 years without repair. When worn out 
it may be broken up, and will sell tVir one-third of its original 
cost. 

By adapting caissons to the local circumstances, ships of 
war and merchantmen, with all their stores and cargoes on 
board, can be carried to wharfs and store-houses up rivers 
where the depth of water is not above one half the ship’s 
draught: for example, in the river Clyde the ships may be 
carried to Glasgow, instead of being obliged to unload twenty 
miles lower down the river. 


II. IMPROVED isYSTF.Vt FOR TOWING SHIPS, FLO.\TING 

DOCKS, OR CAISSONS. 

This subject, as connected with naval affairs, possesses 
much importance. 

It will readily occur, that there are many instances on 
record where objects of the first magnitude might have been 
gained by the help of an improved .system of towing vessels, 
particularly when entering or leaving harbour. But although 
the system about to be explained is perfectly applicable to 
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general purposes, it was chiefly with the view of rendering the 
floating dock complete in all its appendages, that the Patentee* 
were induced to direct their attention to the subject. 

Witli respect to the general application of the system of 
towing, it will occur, that an apparatus of this description 
ought to attend every naval expedition. But as those interest¬ 
ed in the adoption of such improvements need not be informed 
of their manifold advantages, it will be sufficient to give a brief 
description of the new towing apparatus. 

The employment of steam-engines for this purpose has no 
novelty; but, however competent this agent in other respects, 
it has generally failed in this branch of its application, not 
from its own incompetency, but from a defect in the commu¬ 
nication re(juired between the power and tfie water upon 
wliich it is destined to act; and from not considering that a 
power insuflicient to move a vessel w'ith others in tow, may 
be sufliciout to move tlu'in alternately, that is to say, first 
the vessel containing the ehgine, and then, by the commu¬ 
nicating rope, the vessels which the first mentioned vessel has 
lo move. 

A steam-engine of fifty tons weight on board a barge, or 
ship, will low with much greater })ower and effect, while 
only impelling a vessel forward hy tlfe action of the engine 
against the wviter, than a thousand men can do with sweeps. 
But it the same engine is applied to wind up a*rope, made 
fast to buoys, anchors,’or any other fixture, the power can 
be increased to any extent, at the expense of a loss of time 
merely equal to the eflect gained. 

Many of the naval harbours in England arc so situated 
that it is a fair wind to go to sea with, when perhaps it blows 
directly into the harbour’s mouth. By the placing of buoys, 
at about 400 yards distance from each other, this difficulty may 
be overcome: with an engine of the above description, men of 
war and transports might be towed out clear of the harbour in 
a short time. 

This may be effected in the following simple manner:— 
The steam-engine will drive itself in the barge to the first 
buoy, where it will be made fast, at the same time paying out 
about 400 yards of tow-rope, or less, as the case may require, 
one end being fast to the ship to be taken in tow, the other 
being fastened to a capstan to be moved round by the power 
of the engine. This movement brings the ship up to the first 
buoy, where it is made fast, when the engine with the barge 
starts afresh to the next buoy, and so on until the ship or ships 
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ia tow arrive at the outer buoy. In situations where there are 
no buoys, anchors may be dropped, and speedily weighed again 
by means of tlie steam-engine; but it is only in extreme pases 
that this routine is necessary. Generally the power of the 
engine will be found quite suilicicut. 

The method in which tlie power of the steam-engine must 
be applied to this purpose, becomes the next object of consi¬ 
deration. Two methods are proposed. In one of them u re¬ 
volving wheel is employed, iurnished with loaves to lay hold 
of the water, and worked by the steam-engine. At lirst sight 
there appears no novelty in tins idea, but the way in which 
the wheel is disposed of, constitutes its originality and excel¬ 
lence. It is placed in an air-tight receptacle, open only at 
the bottom, in which the height that the water is permitted 
to rise (or, in other words, the depth of the dip of the wheel) 
is perfectly under tlie command of an air-pump worked by 
the engine. 

A second metliod in which tWe steam-engine may be ap¬ 
plied is the following. A wheel, or a suilicient portion of a 
w'heel, to which an arm of considerable length is attached, 
receives ap alternating motion by working in a rack on the? 
piston rod of the engine. The arm just mentioned is 
employed to give motion to a valve or valves included in a 
hollow trunk or prism attached to, or actually contained in, 
the vessel.^placed longitudinally, and made of a size suited 
to the effect that is desired. The power of this application 
will be easily conceived from the following considerations:— 
When the stroke of an oar, or any similar implement, is made 
against water for the purpose of obtaining a re-action as 
nearly as may be similar to that of the resistance of an 
immoveable body, part of the force is lost in producing a 
lateral motion in tlie water, which escapes sideways, and the 
blade of the oar is far from being stationary. If the oar 
were to pass in a channel or groove to which it fitted, and of 
such a length as to present a long prism of water before the 
oar, which could no otherwise move than by passing out of 
channel, it is demonstrable that the mass of the said prism of 
water may be assumed of such a magnitude as to render the 
actual motion of the oar by a given force, and during a given 
time, less than any assignable quantity. The valve or valves 
working in the hollow trunk, are attached to a rod which 
is connected with tlie arm of the steam-engine,- and receives. 
« reciprocating motion like a piston, and thus opens and shuts 
tlie valves alternately. If the hollow trunk be of sufficient 
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dimensions, it is evident that its contents will have so much 
inertia or resistance, as to receive bat little velocity from the 
piston, and that the surplus power must carry the vessel for¬ 
ward in an opposite direction. 

If the hollow trunk be made moveable, and attached to the 
rowing- arm, and there be a stop within, of the nature of a 
valve, to shut against the stroke and open with the return, the 
eflect will be the same as with the former arrangement, but the 
machinery v.'ould probably be more cumbrous, and apt to get 
out of repair. 

III. SLIDING TUBULAR MASTS, MADE OP IRON, AND SO 
CONSTRUCTED THAT THE UPPER ONES SLIDE INTO THE 
LOWER, IN A MANNER SOMEWHAT LIKE A POCKET TE¬ 
LESCOPE. 

A hollow iron mast, of the thickness of half an inch, and of 
the same height and diameter as a wooden mast, will be mnch 
lighter, considerably stronger, much more durable, less liable 
to be injured by shot, and can be easily repaired, even at sea. 
It will weigh only 12 tons, and at £45 per ton, will not cost 
more than £540, while its strength will be nearly fifty per cent 
over that of a wooden mast that weighs 23 tons, and costs 
nearly £1200. 

This mast is made to strike nearly as low as the deck, to 
ease the sliip in a heavy sea. Wooden masts are, in such cir¬ 
cumstances, obliged to be cut away. Ships furnished with 
these masts will not, like others, be exposed to the risk of re¬ 
ceiving damage from lightning. The iron roast being itself afi 
excellent conductor, by using an iron bolt from the bottom of 
the mast, through the kelson and the keel, the electric matter 
will be conducted through the bottom of the ship into the water, 
without injury to the ship. 

Yards and bowsprits may also be made of wrought iron, at 
the same proportion of strength and expense as the mast. 
Chain shrouds and stays made of iron* may also be used with 


• Since tliis essay was first circulated, (Feb. 10, 1809,) we have learned that 
the idea of <mploying iion rigging has actually been carried into effect, by a 
Lient. Brown ; and a vessel ripped in this manner, but with wootlen masts, was 
for «ome time to be seen in the West India dock, London, The first proposal, 
however, that we have heard of, for using metal in rigging, »vas from A. Tillocb, 
111 the year 1801 ; Phil. Mag. vol. xxi. p- 108. 

14. VOL. I. 2 li 


COMFBNDtliM OP PRACTICAL INIBNTIONS. 




tboM masts, and will not oost half tJio expense of rope, while 
they will also prove ten times more durable. For many other 
parpoaet in shipping, wrought iron, employed as a substitute 
for the materials now in use. would have as great advantage as 
ia Ae articles above-mentioned. Fven the whole bull may be 
iBsale of wrought iron. 


IV. PRKPARMION OF SH J P-TI Vf BKRS. AM> IMFROV Bt> 
!SVSTi:%l OF 

For a long perii»d, the only means emploved to eftVct the 
bending of ships* planks, was liv exposing tbein t«> the IumI of 
open (ires, and in most parts tif Fnr<*pe this i.s still tlie pruetiee. 
As hitherto conducted, it has been foutnl t*» he a tedious, 
slovenly proces.s, attended with a great evpenst* of liiel, jmd 
unequal in its effects, some part', le-mg onl\ j>.irtia!lv heated, 
while others arc burnt. 

Another system was ifierefore resorted to, that t*f einplov- 
ing steam; and it must allowed tluit tins mode of bending 
has been found to answer so f.ir as the interest of the sbip- 
boilder is coneerned ; but the ship-owners have suffered from 
its effects. It is pos.sibie by means of steam h» give the re-, 
qoired degree of flexibility to planks ; but steam of a degree 
of tempiurature high enough to de.str<»> the vegetable sap. can¬ 
not be confined in vessels of any rea-sonuble strength. Wrmd 
so trf^ted has been found liable to sudilen decay : nor is this, 
which is an important objection, th«? only one to which steam¬ 
ing i* liable. When planks beyond a ceiiaiii thickness are bent 
in this way. they are found to be injured, from the temfverature 
being too low to give tbe required flexibility ; and, owing to 
the want of a better method, the curving of strong timbers has 
hitherto been impracticable. 

It is wen known, that the decay of a ship originals nod 
takes place in tbe limbers and inside of (he planks, by their 
biBiDg preciaded from a free circulation of air, to evaporate tbe 
aatoral vegetalile sap of the wood. 

The process now recommended, it for beating both planks 
mid timbers, without steam, and in such a manner that they 
inaj be enveloped, and equally surrounded on all stdm with 
hot air and smoke; the coal-tar contained in the latter eater- 
iag at tbe same tiine tbe pores of fibe wood, and acting as a 
feeder. This process is so conducted, as to prevent tbe wood 
from being burnt by it; all the air that reaches tbe Umbersi 
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while under process, b<‘’tng previously obliged to pass through 
the fire, and being, by that means, deprived of its ojcygen, or 
that principle wbirli inuintains combustion, no horning can 
take place. 

The means ernplojed to effect tliis, are horizontal curvilinear 
flues made of cast iron, adapted to the forms intended to be 
given to the wood, and furnished with a powerful, but simple 
apparatus for applving the force reejuisite to bend the timbers 
into the rc^quired form. 

By thi.s proce.ss, even timbers of large dimensions can be 
lM*nt to almost any shape. Tliey are heated throughout their 
whole length ami suhstance. witliout aJteniatiuns of tempera¬ 
ture ill the ditlerent parts, as wlien exposed to open tires. 

By this proi'css, the neees.^ity of procuring bent timbers is 
done away ; wlith', at the same tune, that lus.s which is incur¬ 
red by cutting straight or ill-.sbaped timbers into proper forms, 
is avoided, and that weakm'ss whu-b results from cutting across 
the grain, and from starling. ist»b\iated. 

By this process, also, there will be a saving of that time 
which is necessarv, in the ordinary proce.ss tif sliip-building, for 
stasonhtff, a.s it is culled ; and, which i.s of great importance, 
much of the labour now bt'stow ed on tj-imming and chipping, 
to give form both to straight and crooked timbers, will be 
avoided, while tiie nutund strength of the jiieces will l>e left 
unii^aired. 

Tiie preparation of ship-liml)r!*>, a.- abnv o-ilo.'CrilH'd, appligi 
to the system now in use, in wiiu h the framing coii.sist.s of pieces 
of wood hent by nature, ami brought into form bv sawing and 
chipping, 'file pieces to which we allude are Cnowii by Ibe 
name of ribs, and much of the .strength of the present structure 
of ships i.s attributed to tlumi. 

But strange as it mu.st appear to tliose w ho have never once 
started a ipiestion on the subject, the ribs give but little strength, 
comparatively, and we propo.se to discard, almost entirely, from 
abip-building those pieces called ribs, and to present to our 
country a system iufihitely (ireferable in point of strength, cheap¬ 
ness of construction, durability, and the facility with which the 
requisite materials may be obtained. 

It may be premised. Uiat the principal defect of the present 
method lies in this :—The ribs owe what stability they possess 
in the structure, entirely to the connection they have with the 
beams, planks, and lining, having bnt little of their own. 
Their stabiiity depends on the structure of the planks "with 
which they are covered, and which are attached to them within 
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mmI witbouL Ttm aflord little or bo ilireot Mi|>pofi to eacb 
othw ; »fi4 benoe toe tocilitv with whidb the idiip brealu in two, 
iphea Bceideut the lihip i» grouu4e4» white the •tom b&4 

•tern are in deep water. The reason i» obvious : in Mich • cate 
there it oethiiig to bear the itrain but the keel, the planki, and 
heiiig. In lact, the £bip recei%e» a di»p<!»sitton to break from 
the moment she is iauncuial; tor the middle of the ship dui- 
|4acea a greater (juiuiUty of water, foot tor foot of the keel, than 
either of the ends, and, of conrse, pertoruis the office of a float* 
log fnlcraoi. acted upon by the gravity of the end*. Thi* evil 
cannot be removed while iht' present form is relaiaed ; but the 
•hip may be atretigllieneil lu ber »truciure, to enable her the 
better to resist that teudeucy. 

A ihip, us at present cuiutructed, consists of the ribs, and 
c4 the inside and outside planks, the plank* crossing the rilw. 
nearly at right angles. It is a three-told structure, in which, 
using round utuobers. tlie outside planks occupy 1th, the rib# 
and the inside pUuvks ftli of the thickness. 

Now it might be demonstrated. were that nm-essary, that if 
thd space now occupied by the ribs w as supplied by a double 
iww planks, bent into the required curves, placed in the same 
ontor as the ribs, and so disposed thut the joinings of each row 
rcapeetivdiy ahould be coti'red by the solid parts of the other, 
that then a stronger structure would be obtained than results 
from the present method of a single row of ribs. In adopting 
the raeth^ just mentioot il, straight-grained planks of the 
greatest lengths might be used, and cousequeully the numerous 
•carvings and joinings of the present system, be almost entirely 
dose away. The advantages to be hence derived, in point ot 
strength, and the tociiity of obtaining proper material, are 
obvious. 

But though the above would be a great improvement, it 
talb iaflnitdly short of the perfection to be obtaincnl by 
employing the very same materials, in a stili more scieutilk 
aimner. 

.It has bemi already proposed to substitute two rows of 
hent pla^s tov the present ribs: but there is no necessity that 
these should, as in the present system, he at right angles to 
to the ouUide planks and the lining. To ohUuu the greatest 
poMahk de^ee of strength from the same ouantity of materials, 
the bent pJaaks employed as substitotes tor ribs, should cross 
each oBlier at the keel, and consequently up the sides of the 
•hip at fneh an angle as to form with each other, at the 
poifita of iaterseetion, a kind of lozenge. By such an arrange- 





CLASS l.-^^MAItUVACTCRES AN® TSAOV. 909 


/•i^ir»»Ml muftkmd nf InuUimg Mfm. 


mmU each row crotsing: the other at an angle, the one as it rises 
from the keel taking an angle forward, say of 50^ to 5&*,) 
ami the other a like angle aft. they exert their stSbnglh in dif¬ 
ferent directions, and the whple are made to act as a comhina- 
tion of so many diagonal spars giving strength and solidity to 
the strnclure. 

A slight examination will !)e sufTu-ientto convince any per- 
sqn. habituated to investigating questions connected with the 
strength and economy of materials in scientific mechanism, that 
a ship so constnicted must Im*, at least, twice as strong as one 
built according to the plan in common use. Nor is this all 1 
When a ship t»f the common construction starts a plank, by 
labouring in a heavy sea, nii»e times out of ten she founders; 
but one built on this plan, in such an event, w'ould still be a safe 
bottom ; the cnis>ing of th«‘ rih-planks preventing the admission 
of wati*r in such tjuantity as to be beyond the pow'crof moderate 
pumping to keep under. 

To insihl on llu- ad\antuges in point of economy, and the 
dimititsht^l number «>1' jomnigs. from being enabled to employ 
•iraigbt'grained plunks, at ull times to be obtained with com- 
parative ease, and of ermsiderable lengths, would be to insult 
tho.se to whose consideratitin this System of improt'ed Skip- 
huUding is submitted. \\ ere this adopted, there would be no 
neeil to siaid persons ahroatl to buy timber ; our own forests are 
vuflicient to supply us with the straight timbers for 100 years 
to come, and at half of the cxpcn.se, during which time more 
would be growing. 
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to say. they will preserve the situation and appearance which 
they have alter being: passed lor the lirst time through the 
drawing plate; they will he stretched to the utmost extreme; 
their aggregation will be destroyed, in bringing the wire to 
the usual smallness: it will break every instant, and it will 
nut afterwards be possible to restore its pliancy by the means 
of heat, because the dispersed particles cannot be inllucnced 
by it. 

The contrary cause w ill produce the same ill consequences; 
for if the beat be too powerlui, the particles witi be too much 
disunited to resist llie tension they must necessarily undergo 
in the coiirst* of drawing tbe wire, which will therefore be con¬ 
stantly breaking. 

in order to uiiiieui the wire, a large and elevated furnace is 
emptoyet^ ; bars of cast-iron support tbe wire in the middle of 
tbe flames. 

It contain!, seven tlion>.and jxnnuls' weight, so contrived as 
to contain eqn.d [>ortions to each number. They are so 
arranged that the thnkest wires receive the strongest heat; in 
ortler that t!»e wboh* mav be e({uaily boated in the same space 
of tiiiH'. 'I hi* opt ralion lasts three hours, with a tire well kept 
up: and it niiglit be itnagiiu'd that tlii.n apjiarutus was com- 
pleteiy adapted to the purpose ; hut it hu.s the iinperfection of 
leaving the wir«* oxposetl to the contact of the atmospheric air, 
the oxvgen oJ winch l.isp'iis on il with extreme avidity ; vvhenco 
a cunsi(i«.’raiite lo'.s is occa^ionoii bv the oxide, and also an ex¬ 
pensive operation to Iren it Iroiii liie defect, winch consists in 
heating the bundles of wire willi a wooden hammer wetted with 
water. Notwitli.standing tbi.s pr<'cutition, there often remains a 
portion of oxide adhering to the .surface of the mc'tul; it streaks 
the drawing iron, tixesun the wire, gives it a tarnished appear¬ 
ance, and causes it to break w beu it is brought to a certain 
iinenoss. 

The proprielur.s have lo»g sought to remedy these inconve¬ 
niences. and have at length invented another furnace, (see 
plate XL.) It is round, and is about one metre six decimetres 
((KJ inches) in diameter, and one metre eight decimetres (70|\ 
inches) in height, without including its parabolic arch, (which 
prodiice.s a reverberation of tJie heat,) and the chimney above it. 
The interior is diviiled by grates into three part-s ; the first, b, 
fig. I, receives the cinders ; the second, cc, is the fire-place ; 
and the third space, into which they slide a roll of wire, w'eigh- 
ing a hundred and fifty kilogrammes, (-4(KH)/6f. troy.) Av'hich is 
inclosed in the space y g (comprised between two hollow cast- 
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&WBC^Iki4«it0 to tint tlie flttHMMi €ir(ml«t» altoQt tiif» first //, 
mod vitbto the interior of the second §, which defends the wire 
frm the olmM>S|>herie nir. The diameter of the lar^rest C 5 rHndi!Mr 
is mlMNit one metre fonr decimetres inches); that of the 
snoood one metre iiK^mt); thus the space comprised 

betw e en them is two decimetres, <m an eievation or five 
decimetres. There most be sereral pairs of cjlinders pro¬ 
vided ; because, whilst one pair is in the furnace, another 
wrast be prepaid to receive a fresb roll of wire. They are 
eimoffed every boor by means of a lon^ iron lever w u, with 
which a single man can easily push them in and draw them ont 
again. 

They are very earefnl not to open the t ylinders immediately 
OB their being drawn ool of the nre ; for the rolls of wire coii- 
taiiied in them, being still red, would oxidate almost as much 
as if they had been berated iu the midst of the flames without the 
least precautioB. 

The opening contrived for the pa.sfage is on the side, and 
ha* n door of cast-iron o. with a groove which winds round the 
fbmaee; the fire-ploee has one something similar to it; that pf 
the ash-hole is vertical, in order that it may be raised to increase 
the Are at will. 

aaaOt is a section of the fomace with its chimney ; 6, 
the ash-bole; c c, the fire-place; d, the door of the fire-place, 
placed opposite to Ibmt of the ash-hole; e. the interior of the 
small cyiinder ; //, Uie e^ttemal sides of the large cylinder; 
op, the space between the two cylinders which contains the 
iniii wire; k, the opening mbich facilitates the passage of the 
air and flame ; t i i t, tbe of the platform, wbitdi nre hited 

to prevent the admission |g ahr between the two cylinders; k, 
tbe fmwr opening for the passage of the flame into the cylinder, 
and is larger than the opp«w orifice h ; /, a li«»ok that serves to 
draw the cylinders out of the furnace, and forms a part of the 
platform; mm, sectioa of the opening made for the admission ol 
the cyliiiders; n n a n, circular grooves for the dewnr of the said 

r ung; o, section of the door: pp, the gratte that sopporti 
platform': q o. the cast-iron snitace on which the cylindm 
slides ; f, the cylinder drawn ont of the fiiniace; s, the cbaiii 
frith w^icb it is drawn out; t, the capstan; w$t, the lever; ec, 
tewtb tbsit support the lever. 

Kg. 2, n borisoutal view of flbe cylinder fixed to the plat- 

This detail is sufficient to show tbe advantages of thii 
fomace. It is certainly more expemive to mmntain than 
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the oUier, but it« advantages are more than an indenmifioa* 
tioo. 

A smaller furnace is employed for all the wire intended 
for cards, and they only use the larger one for steel wire, or 
a hard kind of iron which they have found to be not so easily 
attacked by ox^en. In order to diminish the waste that the 
great furnace might occasion, they have contrived a new pro¬ 
cess, which consists in dipping the bundles of wire into a 
basin of wet clay, when they put them into the furnace; 
and there they are left to dry before the fire is lighted, without 
which precaotion the clay will peel off before the iron is 
cool. 

It is unnecessary to enter into further details with respect 
to the operation of annealing. 

use two *if drawing plates, large and small ones ; 
the first for the sort of wire that we have been describing, and 
the latter fi*r su< h as may be done by hand, and to which we 
.shall prescntlv attend. The steel employed for these drawing- 
plate>>, shoulil never \nry in ijuulity ; except that such as is in¬ 
tended fur the smaller plates, is made tne iiuest ; as for the 
dllier plates, the method of preparing tliem is the same as for 
other articles. 

Several pieces of iron are disposed in the furnace in the 
form of a box without a lid, their weight being according to 
the use they are intended to be employed in. The workman 
fills each of these boxes with ca.sl steel; having covered it 
over with a luting of clay, it is exposed to a fierce, fire until 
the steel be melted. His art consists in seizing tlie proper 
moment to withdraw tlic plate from the fire ; he raises the 
luting, and blows on it through a t^^^be in order to drive off dil 
heterogenous parts, and then amulgaraates it with the iron by 
light blows. , After it is cool, he replaces it at the fire where 
the fusion again takes placo but to a less degree than before; 
be afterwards works the steel witii light blows of the hammer, 
to purify and solder it with tlio iron. This operation fs re¬ 
peated from seven to ten times, according (o its quality, 
which renders it more or less difficult to manage. Daring this 
process a crust forms on the steel, which is detached from it 
the fifth time of its exposure to Uie fire, because this crust is 
composed of an oxidized steel of an inferior quality. It some¬ 
times happens that two and even three of these crusts are 
formed, or about two millimetres in diameter, which must also 
bo removed. 
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• targe ve^tel, in erd^r lo prepare it to be re<iup«4 i&f Oie twt 
tiiee. Tki« vessel Is pliie«»i upside doww iu the middle of « 
rcMindddruace, whtcli is so coustrueled m to sustaiu bomiiiff 
eoids all round it* and of vbieli it eoosaines 36 bilogmeisaas 
|»eforo the operation is completed. 

The cover must l>e caretutiy luted, as Uie slightest admlssien 
of air is suilicieot to horn U>e upper surfaces of the wire, wkidi 
cannot afterwards he reduced. 

When one of these vessels is replaced by another, it is s«s> 
pended over the dames of the furnace; being previously filled 
with water, containing three kilogrammes of tartar. 

This suiutiou, without uttucking the metal, frees it from the 
grease and the little oxide that adheres to it. 

This operation is the last in which tjic wire is exposed to 
the fire; us it is then in the proper state for being reduced to 
the degree of fineness it is capable of sustainina, and preserves 
enoogli oi' Uie cllect of the annealing, to requir^it no more; yet 
when the nuturul hardness of the iron varies, this last exposure 
to the fire should take place iu pro|H»rtioa to its thickness: thus 
am Htecl loses it!) capacity of extension much sooner than iron, 
it is annealed until it is no thicker tmui a stowing needle. The 
space which this leaves in the vessel is filled up with charcoal 
dust, which prevents it from losing the quality of stcdl, and 
preserveH the heat long enough to give it the proper degree of 
pliancy. 

As the proprietors always use iron and steel of the same 
manufactory, they have boeti aide to reduce Uietr operations to 
m general system ; to altaiu this end, they had only to find n 
graduated scale, by vv bicb the wire would nut be more stretchell 
in the drawing plate, in one number or size Chon ad auuther. 
The following is the method tliey have contrived, in urdmr to 
fiorm this scale for the iron wire: it was found necessary to afigh 
ploy another for steel wire. 

They toko u certain quantity of various thiiekaesses, suhluii 
Ims been drawn as fine ns the irim would hear; (the saaaUcnt 
Mize is 100,000 metros iu length to Uie kilogramme p th^ note 
the weight that each might be capable of supporting witboat 
faceaking; this lieing expressed hy figvnm, it is easy, hy a few 
Gauges in their dtfl'erooces, to express them in a prQgiwssi|p 
form,* from which gauges or caMhms may he that 

may be pul into the hands of the workmen; these guages are 


* Tbl» kind of triile ka« been partly fortned, by emopariitf iltc wtigbt df the 
dSM wllk npial lawgtlM. 
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certniD gtudef, which they cannot mistahe. «xc«f>t tltmugh great 
carelesaacfts. If they had not these guide*, they would often 
WMHi the wire through hole* in the drawtng^plate that wre too 
Wge for it, whence it dues not acquire the ttrengtii it stumlci 
hare in profiortion to its thickness, and cunseqtunitly h>!>e^ it<( 
hardness. They would also i>e likely to |>ttss it through 
that were too small, which weakens and renders it veri hrittle. 
In the latter case it frequently hafipeus that the steel of Iho 
drawing-|>late, being nnubk* to sustain the force to which it is 
exfiosed, will give way. as if the jilaie were too jw»ft; and the 
wire will be brittle at the heginning, and soft and loo thick at the 
other extremity. 

The greatest part of the fine wire of this rnanufartory. is 
drawn by warfetneii who ore dispersed about the country, 
l^ese men have a staple in three of the principal yilhiges, 
whtrre every w^k they deliver up th»f yyire they have drawn, 
and receive a m^sh supply, and where their work is examined 
with the greatest accuracy. 

A* it was not possible to accomtuodiite all lliese wire- 
^ drawers in one place, the proprietors were long dcsirotu* of 
tinging a certain iiiiinbetr of them into their imraedtate neigh¬ 
borhood, in order that they might be at Imud to afl'ord a daily 
supply to the establisIwBicnt. One of ilieir hydraulic wheels 
was appropriated to llie execution of this project; and they have 
established a machine which moves .4 ^ihbins in a loirixontal 
dtroction, which only requires the workman to bwik after the 
wire. The time that is saved €rftables him to employ two b«*bbins 
at the same tisne, instead of one; and the price of manual 
fa^boar is thus diminished nearly one-half. 

. It is upon the bobbins that the wire is redaciMl to the 
dillbrent sii^ desirerl; therefore this is the last operation in 
the art of making iron and steel wire. \ el although it 
has all the requisite qaalilics given to it in the workshop 
of the wire-drawer, it is still incapable of being made into 
•eedles. and especially eardiog-books ; it has still to uadergo 
ws operaiioB which is considered the most diffii'ull and 
detteale of all; Ihisys the dressage or straightening, by which 
It is made to lose tlm bend or curve that it acquires on thp 
#d»bins. 

Tbisn work consists in passing the wire between naiU 
iapfaUBted on a piece of wood, and which act against it as so 
many little vices, the last of which l*?»d.s to force it into 
a straight line. For this effect the ilresser is obliged to h« 
constantlv adjusting the nails, by inclining or raising them 
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with the strokes of the hammer. It it requisite, that each 
numher be at diiTereot and calcalated ^distances. It may 
be easily imagined that this department reqnires a workman 
of intelligence, diligence, and address ; bat it is impogsible 
for him to succeed entirely. Being convinced of^this troth, 
the proprietors have avoided it, by tUe invention of an instru¬ 
ment appropriated to this operation,—(see plate XL, fig. 3.) 
Six litUe puppets of very hard tteel, c c c c, are sabstituted 
for the ntuis of the ordinary instrument, and are fixed on the 
parullel bars b b b, which are widened or brought nearer 
together by screws. A scale, m, sustained by a screw, indi- 
eiites the distance that the puppets should be from each other 
to straighten each size. Thus ail difficulties dre adjusted by 
an invariable rule; and the dresser (who may l>e a child) 
.saves a third of the lime which is employed in regulating the 
iustrument fttrmerly nse<l. There is nothing more to be done 
but to draw tml the wire by means of a wmeel, on which be 
divides It, and then forms it into bundles to be debvered to the 
eousuiners. 

At a little distance from the end of the puppets, there mav 
be placed at pleasure a light weight, which depresses the 
Ix'giiining of the wire, and w^bich is passed over an index that 
show# its degr«*e f»f flexibility. 


EXPLANATION OP THE PLATE. 

I’ig. 3, a front view* of the machine for struighfening iron 
and stiM'l wire intended for needles and carding hooks.' 

aa aa. The piece of copper to which the machine is attached. 
b b b b, Bars, the movement of which is paratle!. 
c r r c c. Moveable puppet.s with their bars. 
d d d d. Supports of the puppets, with a screw to advance 
or draw them back when in use. 

e r. Moveable supports round an axis. 
f f. Bars which form a part of the supports, 
y y y, Nails which maintain these bars in the proper posi¬ 
tion, yet without preventing them from following the movement 
of the parallel bars, so that they shall cross the two last puppets 
according to the, thickness of the wire (these puppets break the 
sinuosities of the wire.)' 

h. Conductor of tlie wire to the pnppets. 

i, Aiiotiier conductor w hicii s<*rves to prevent the wire from 
being shaken. 
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k k^ Slides which serve to determine the positioo uf the 
bars //. 

I If The screw with its net. 

in, ^ole which is attached to the screw, and indicates the 
distance oi' Urn puppet* for each number or siae. 

n n. The iron wire. 

Fig. 4, side view of the same machine; o o o o o o, grooves 
at the eiilremity of the puppets to give a passage to the wire ; 
p P P P p Pt screws to press on the puppets ; q q screws 

woich pass through the grooves r r, of the plate a a a a, lig. 8; 
s, a fixed screw. 

Fig. 5, a front view of the instrument to determine the sup¬ 
pleness of the wire; it is occasionally added to the end of the 
machine fig. 3; o the screw which raises and lowers a little 
weight c, which is suspended to the wire b; d, a groove in 
which the weight runs; t, Uie scale ; /, a slide to hold the wire 
according to its number ; q the numbers of tbe wire under 
trial, pressed upon by the weight c. 

The rough steel employed by tin? proprietors, is brought 
from one of the best iron-makers in France; its 'price is 
moderate; but if they wish it to possess all tiiC! (juahties of 
foreign steel, they procure it in bars, which are equally good 
and the same price aa whal is produced iu the neighbouring 
states. 

The steel of France is also proper for many purposes ; it 
is bought (rom this manufactory for making knittiug-ui edles 
in tbe English fashion, shoemakers' needles, and other .similar 
articles. It may aLso be used fur needles of all sizes, and eNt u 
for cards for wooUcombing; but as tliis steel is much in<*re 
expensive than the iron wire, it is very seldom used tor the 
latter purpose. 

The proprietors have added six kinds of steel to the col¬ 
lection of specimens of iron wire, which they presented to the 
Society of Enconragement, and which aro considered os the 
best iu quality, hut at the same time the most diOicult to work. 
They have rendered them almost as ductile a.s iron, without 
altering the quality. 

Although the Authors have nnited the steel to the iron wire 
in their account of the manner of treating it, they neverlheless 
manafacture each at difierent estahlishnients, placed on the 
same course of water, at the distance of about 110 yards from 
each other; they have for each purpose distinct workshops 
est^lisbed in a largo w ay. 
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One of thenr is a forge to reduce into irregular bars the 
steel and iron of Normandy, which arrives in large pieces. 

The separation of these two establishments procures to the 
proprietors the advantage of allowing the liNdraulic machine 
that draws the steel w ire, to go slower than those which draw 
the iron ; for the first, as very hard, offering more resistance to 
the drawing-plate, should he pulled out with more care, since 
the quickness ought to bo proportionate to the resistance, and 
reciprocally ; for if the\ depart from this principle, the results 
will vary : thus, for example, the iron of the department de 
rOrrie, which is more compact than that produced at another 
estalilishmenl of tlu* proprietons, situated at Haute Saone, drawn 
hy the same machines, augments in hardness, and is weakened, 
wlo'n it is brought to too great a degree of fineness. But the 
iron produced at the first-mentioned place, which is very hard, 
and capable of re< eiving a very high polish, is to be preferred 
for certain uses, so that as ready a market is found for it as for 
the softest iron. 

The original of the preceding memoir is accompanied by a 
great number of certificates from arti.sts and manufacturers, w ho 
einplo) the iron and steel wire made according to these pro¬ 
cesses, and the good quality of which they attest. 

It may he interesting to the English manufacturer to be ac- 
(|uainted with the prices at which the hest (pialities of iron-wire 
can be affortled in France. A fable is therefore .subjoined of 
the prices of the ditrerent numbers or siaes manufai tured at the 
establishment we have been describing ; and with re.spcct to the 
w'cights and money, we may observe that, 

1 kilogramme is ecmal to about po^**^s troy. 

1 franc is equal to lOd. 

100 centimes make 1 franc. 
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Method qf preventing Workmen from being injured 
hg the escape of stnall parli/des of Iron or ^totie, 
in the dry grinding or pointing of N&sdles, 

The operation of pointing needles, is performed on a 
griruKslone perfectly dry. In consequence, therefore, of not 
using water, or some other fluid, the particles of stone and 
steel which are separated by the attrition, and which are 
extremely fine, are dissipated through the surrounding air. 
Hence the workmen draw them in with their breath ;—at first 
tlic mischief is not perceptible, and the men are generally 
ailuied to persevere, by the high wages they receive, until 
their health is irremediably injured. In a shorter or longer 
time, often in two or three years, a pulmonary consumption 
ttTininates their existence. Dr. Beddoes asserts, that the 
lungs of men who have thus suffered, have, on dissection, 
been found covered with tubercles containing particles of 
steel ; thus evidently indicating the cause of their death. The 
Sticiety for the Encouragement of Arts, &c. aware of the 
injurious nature of the usual mode of pointing needles, 
offered a reward to the inventor of the means of lessening or 
rt'inuv ing the evil. This offer brought forward an iuvenUon, 
the adoption of which would certainly be productive of con¬ 
siderable benefit. It requires the gteater part of the grind¬ 
stone to be covered by a case, a pane of gloss is employed to see 
through, and a wet cloth is applied so as to intercept a consider¬ 
able proportion of the fine particles of steel and stone which are 
separated. To render tins invention tlie piost eflectual, there 
is a demand upon the attention of the men: they must keep 
the cloth wet, and they have occasionally to clear it from the 
particles it has collected. But as in ca8|s where the mischief 
of remissness is not very apparent remissness may always be 
expected, it is desirable that such attention should be rendered 
unnecessary, and that the means of preventing the evil in 

J |uesUon should be constant In its' action, and inseparable 
irom the nse of the machinery.* These requisites are com¬ 
bined in the method of dry grinding proposed in this article. 

This contrivance consists of a conical box or case, inclos¬ 
ing nearly one half of t^e grindstone, to receive the dust of 
steel and stone, made in the operation of dry grinding; the 
14. VOL, I. 2 N 
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dost l>eias oftii«»d to entor the box by a current of aip pro- 
daoed by E pair ci hallows. The needle grinding mills are 
generally very extensive boHdings, with numerous apartments, 
each contaiiiing many grindstones for pointing needles, all 
vrhif^ are driven by one powerful water-wheel, or other 
first mover, and the Imllows which are employed in the pre¬ 
sent plan, might be made large enough to supply aU tlte 
grindstones contained in one room, or even one wing of the 
mill. 

AA, fig. 1, plate XLI, represents a large wheel, giving 
motion to tlte grindstone by a band a passing round a pulley 
B, fixed on the axis or spindle of the grindstone C, (which 
is snpported in the usual manner, thtmgh not hero shown/; 
The great wheel is represented in the figure us if iiiountc‘d in 
a fmme DIX to be tamed by a handle, on the opposite end 
of the spindle, in the mme manner as the wheels use<l for 
tnmlng lathes or catleiw’ grindsttmes ; hut in the needle-mills, 
this birge wheel is part of Uie mill, and is generally situated 
beneath the floor of the room in which the grindstones are 
placed, being fixed OR a long horizontal shaft, which carries 
several sucb wheels, each giving motion to one g^ind^tone. 
Upon the end, or any other convenient pait ol this shaft, a 
crank E is fixed, which by means of a rod F, gives motion 
to a pair of double bellows (J, consliui ted and acting in the 
same manner, as those used for organs, being centriveil to 
keep op a constant and regnlar supply of air. 

The bellows consist of two distinct parts, G and H ; the 
lower one is the feeder, and throws the air into the upper 
one H, which is the regulator, to equalize the current of air, 
and make it coBstant. The feeder G, consists of two hoards ; 
the upper one» //, is fixed, and the lower one, e e, mov cable 
on hinges at its joint, by means of the rod F, as before 
described. It is connected with the upper board by leather, 
surrounding all its sides, and neatly folded. In the lower 
board e e is an aperture, covered by a valve, (called by the 
organ-builders a pallet,) opening inwards to permit the en¬ 
trance of the air, but to prevent its return. Through the 
upper hoard f is another opening, with a ,v<dve shutting 
downwards, through this the air passes into the [regulator 11, 
which is also made with tw o boards connected by hinges and 
leather, in the same manner as the fe^er. From the regulator 
the air passes off to the grindstones by a trunk K, extending 
along the whole length of the mill imiaediately beneath the 
floor. 











C1«AS8 f.'—MANtyPACTOEES AITD TEA1>B« 


28d 


Pri^t mtik94 ^ pmmrng iki ^ 


Wben tbe lower boerd e e of tli%) 
tbe tnotion of tiie crwik £ aod the f0C\« 
feeder te enlarged, aii| tbe extetwdidrl 
board « #, fiUi tbe* o«|rity. Wlni 
valve closes, and tbeeontattted aur 
in tbe board / into rtmkle 
motion keeps a fNap^ of ^ 

top boardy d of loaded vriH 

upon the included «liv it bnt from 


^regted by 

^ ebbaiW of %b 


thin 

throngb tbe ^ve 

- of wbiob 

r. The 
restiiig 

. . . , ® regEMttor, in Wi 

equable stream, throttgit toe trnnk endfiem that to every 
grindstone in the mill. 

NOOP, is an assemblage t#**t which ennseOEd 

the grindstonb, and have opi igs ^vmts of. them, 

through which the air issues w carry c|l df<t. This is 
shown separately at %. 2, where Id r^reeeiita|||[[^ sonk^ 
which IS supposed to be fixed to dptHoerv sAMaaeniia cd 
a small pipe communicates with the ^hod trEl^ 
the end of the pipe N is fitted, and tbe ether end of Ie bi^g 
supported by the point of a screw it turns on aa a 
centre: the two pipes OO are M^dMiod into thip at right 
angles, and are noited at the top b^the short pipe P: in 
these pipes small slits or crovicesare made, as shown by toe dark 
lines, through which toe air issnat, and blowing towards toe 
grindstone, carries off the particles of dost into toe trunk B, 
fig. 1, which may be eentinned forwards at 3, through 
wall of the baffding into toe OfMm air: mr, if it is tamed 
sideways, es ef T# all the titodts B of the other grindstones, 
may be carfied[ into if, wbicii^will snoceed better, because toe 
whole bodly of air bi^g "tons married thronah one common 
fniiik, and beings toririm outhito toe open air In one place, will 
have the greater force to cairy toe dust wito it. 

I IS a safety-valve, covering an o^eoii^ In Idie top of the 
upper board d d» of tbe regulator .* it li ii||; aM "by a wire 
spring, and has a wooden handle or*||^Wl^cb it may 
be lifted up. When the board of toe as high 

tts is intended, this tail comes in contact^li|lijl of wood, 
and thus opens the valve, permitting toe J|br |o'^escape; by 
w hicb means there is no danger of llid being burst, 

for this valve is always opened when toe regulator becomes 
full, so-as to be in any danger of a rupture. 

The pipes OOP, as before mentioned, toming on a centre, 
they can be removed nearer to the grindstone at pleasure, as 
it becomes reduced in diameter by wearilpg away. 

It is not necessary to remove tbe large particles of sand. 
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irhteh are to fall to tbe groaiid; bot only tbose 

wbicb am to light as to 0dat in the air. and which in the act 
vi breatlltiig. are in the cdmmon mode dra^ into the Inogs. 
pmdnd^ many disordelt. and in a very few jfears proving fatal 
to the operators. 

In griaiing the heedibt. the points must be laid on the 
grindstone, as nearly under that part of the tube which goes 
o^er the top of the stone as convenient; for wliich purpose 
the tube ll'made to move backwards and forwards, so as to 
approach foe part of foe grindstone employed by the work- 
mao. 

There b a great advantage arising from blowing foe air out 
of foe jrooili. as atty stagnation of air is thus (ftevented, and 
tim whole quantity being blown ont in a very few minutes, 
foere vrili ntways be a renewal of ^b air. which will be very 
salotary to tka woritmen. particaiBrIy if confined in a small 
apartmeiit 


A mfe emd economical mode of burning the Sluipings 
in Workshopsj and inverting the Heat to usejul 
purposes. 

Theobjec t of this contrivance, which fl represented by 
fig. 1, plate Xlill. is to employ shavlngii of ^ood instead of 
cosd as fuel, fn such a constmcfiiim of foe stove foat they 
will not bliwfed fdb Hat. ak they do in an open fire, 

making a stii|!if mL to only of a momentary duration. 
This is eitdito w ilW&w shavings into a sheet-iron cylin¬ 
der. ctosel 4t III & which is fitM lofo foe top of a stove, 
very similar H pmae idways diNWl tn sfich sitoafiions for horn¬ 
ing coals; M foe fliiaie todtod by foe IbaviAgs passes 
fordogh flues condnctad in foe usual manner; foe air which 
•dpports foe edmbniapn being supplied through foe bars of 

AA. re|h%ito» o*' foe interior wall of foe workshop 

iirhere foe itd^elk pbme^ . ... 

B, foe wh^^^ is made twelve inches widei and 

fiffoen incto high ; it is of cjist iron, and lined with fire tiles, 
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having a doof or fire-grate, with an ash pit beneath, in the 
usual manner. 

C, is the sheet-iron pipe, six inches wide and four inches 
deep, which conveys the smoke and flame from the stove into 
the brick ilue at D, and (bis leads into Uie chimney at £. 

F, is an iron door opening into the chimney, for the sweep¬ 
ing machine, or boy, to pass through, to sweep the chimney. 

G, the sheet-iron cylinder, in which the shavings are pat 
to be consumed, which is about nine inches in dhoneter, and 
sixteen inches high ; it is placed over a circnlar aperture in 
the top of the stove B, and has a neck (shown by uie dotted 
lines) to fit the hole in the top of the stov^ to prevent the 
sparks of the shavings from flying out into tfal workshop. 

The cylinder G is covered at tlie top with a lid H, having 
also a neck, which is removed at pleasure by its handle 1, to 
put in a supply of shavings : this fits very close, and as no air 
call pass by it, a sufficient draught to Irom the livings, hut 
slowly, is afforded by the air passing through the bars of the 
'grate, which is impeded by the ashes which may be there: 
but this flame ipay be increased to a rapid combustion when 
necessary, by opening the door of the stove ; the flame passes 
along the floes C and D, and gives out an eqoable heat to the 
room. Iron bearers are fixed across the flue D, which may be 
used to support work requiring to be dried, or for any similar 
purpose. 

The supply of this stove with fuel from shavings, is attend¬ 
ed witii so little trouble, and is such an advantage to the 
workmen, that tiiey will always prefer burning that fuel to 
coals; insomuch that where ten men are at work, there is a 
difficulty to collect shavings sufficient to light the fire the next 
morning. 

By this means the danger of fire whieb bin been fatal to so 
many manofactories, is greatly lessened i Jbe shavings 
being consumed as soon as they are atnde, in lieu of a 

more expensive fliel; and so slowly are fl^el^viRgs conspned, 
that the iron cylinder will bold enoo^, wbCii crammed foil, 
to 8«m]>ly flte m upwards cf biif; an hoar. 

'ivi guard workshops sliU tmm i^Pentoall/ fiom danfi^, 
tbe ltove add its iron flue are supported on a mass of brick- 
work* obich prqyeals any sparks, Boo. flrcmi flilling upon the 
floor; and the sides of the brick-work aflenrd v«y convenient 
■belves on which to lay veneers and other work requiring to 
he heated, dried, Boo. ; and ithen a great beat it required, to 
extend to a considerable length horiaontally, as» for iastanco, 
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four or five feet, by merely putting a few itbaving into the cy¬ 
linder frequently, instead of filling it, they become converted 
into flame, which is curried the whole length of the iron flue, 
heating it uniformly throughout. No soot lodges in the flue, 
but merely light ushes, which can easily he cleared out from 
time to time as may he necessary. 

Before the Inventor adopted this mode of consuming shav> 
ing:s, his men, in the winter sea.son, could nut have the veneers, 
cauls, &c. ready in the workshop, in a proper state to be put 
together, till tlie middle of the day, and which can now he done 
in one hour; and in the evening it was necessary to make a 
very large coal tire at the time the men were leaving work, that 
being liie time thby generally completed their largest gliieinirs 
for the day, in order that they might have the advantage of tii.; 
night to set the work, to he readv the next morning to clean 
off: but they can now complete their wurk as they go on. If 
cinders or ashes he mixed with the shavings, the fire w ill hum, 
though not so briskly, for several hours; and a little more 
attention will be required than with shavings alone, to prevent 
smoking, by keeping the pipe <dear, and juitting in small (pian- 
ties of fuel at a time. 


JDescription of a Hydro-pnemnaiic Hiow-pipe for tUc 
\ise of Ch^isiSt Enamellers^ Assapers, and Glass- 
blowers. 

This invention consists of a tin box, with a partition in it 
reaching from the lop at one end to within an inch of the 
bottom. The vessel is air-tight at this end. It is three parts 
filled with water. If by means of a tube reaching within half 
an inch of the bottom, the water is blown into at the air-tight 
-rad, the air rises in babbles through the water to the top, and 
lorras the watfer under the partition into the other compartment. 
The weight of the water acts upon the air which had been 
Mown in, and forces it through a blow-pipe directed to the 
lamp, and keeps up a continued blast tilt the air is exhausted. 
More air may be blown in from time to time, so as to keep 
the blast regular and continual. The inventor constantly uses 
this instmnient for his fancy-glass blowing. The whole appa- 
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ratas, including lamp and case, weighs only three pounds and 
a half; and it can be furnished complete for £2. 12s. 6d, made 
of tinned copper. 

The utility of the blow-pipe in the arts, to raise a great 
heat in a .siunll objert. from the flamo of a lamp, is too well 
known to recjuire pointing out. The assay of minerals, the 
arts of eimineliing, jowellory, soldering inetul works, but above 
all, the blowing of small articles in glass, are jjurpuses to which 
it IS better adapted than almost any other mode of applying 
heat. The usual manner of producing a stream of air for 
blowing glass, is by means of a small pair of double acting 
bellows, lixed beneath a table, and woiked by the operator’s 
foot ; a pipe proceeds from these bellows to the top of the 
table, and terminates in a small jet, before which a lamp* is 
placed, and the tlarae blown by the current of air upon the 
object to be heated. The defects of the bellows are, that the 
stream of air is not perfectly regular, which causes a wavering 
of the tlame, so that it does not fall steadily upon the object 
which is to be heated. In the hydro-pneumatic blow-pipe, 
these defects are corrected, by using ibe pressure of a column 
of water to regulate the stream of air, and the supply is fur¬ 
nished from the mouth of the operator, by occasionally blowing 
through a tube. 

Plate XXXVII, fig. 4, exhibits a section of this instru¬ 
ment, and fig. 5, a perspective view of it in action. 

A A, is a vessel of tinned iron or copper, about 17 inches 
high, 5 wide, and 9 broad ; the lid of wh'oi* opens and shuts 
on hinges, and su]>pi/tt9 the Jeunp U, winch burns tallow instead 
of oil. 

C is the bb»wing pipe, by which the air is thrown into the 
ressel AA. This vessel, as is shown in the section, fig. 4, 
has an inclined partition D, which divides it into two cham¬ 
bers, E and F ; but as the partition does not reach to the 
bottom of the vessel, the two compartments communicate 
with each other underneath it: that marked F is closed at the 
top, so as to be air-tight, but the other is only covered by 
the lid of the vessel, and may therefore be considered as 
being open to thfe outward air. The pipe C, fig. 4, is solder¬ 
ed air-tight, where it passes through the top of the chamber, 
and descends very nearly to the bottom of the vessel, deeper 
than the partition D does, so that its mouth is always 
immersed beneath the water. The metallic part of the 
blow-pipe G, which conveys the blast of air to the flame of 
the lamp, is likewise soldered into the top of the chamber F; 
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it holds a beat g^lass tobe, a, ifvJliich teruiinates in a very sjuali 
sum) d^cate jet, and is iitted air-tigbt into the tin or copper 
tnbeG. 

By blowing into tbe tube C, the air is forced out at the 
.bottom of it, and rises in bubbles tlirough tbe water into ^c 
'Upper part of tbe chamber F ; ibis displaces a correspuudiug 
Qoaoti^ of a-aler, wbirh pasuc** under tbe partition D, into 
ute chamber E, elevating tiie sorfacc of tbe culiimu of water, 
and depressing tbe other, os shown in tbe figure; the water, 
endeavouring t6 return to its original level, causes a constant 
compressure of tbe air, and forces it through tbe jet a, into 
tbe flame of tbe lamp. £v this means, it is not necessary to 
low constantly with tbe mouth ; for though tlie air is forced 
into tbe receiver at intervals, yet the pressure of the water will 
expel it in a constant stream, and tbe operator will nut be 
fatigued by tbe motion of tbe foot, necessary in working bellows, 
nor need even to keep his mouth at tlie pijM' constantly, but 
merely to blow from time to time, as he finds the stream of air 
.to decrease in its power. 

The metal socket which connects tbe ghuis tube or blow¬ 
pipe a with the vessel A, is made cunicul, and thetuln*, liaxing 
a piece of paper first wrapped round it, is bound round wiUi 
cottoD'Wick yarn in a conical form, so as to fit tbe socket tight, 
and yet permit the tube to be moved in any rcquiretl direction, 
to cause tbe air to act properly upon the flume ; and the curNod 
metal tiil»e C is also fixed into the upper part ol the lube ( C 
in the same manner. 

HH are tbe two aides of u tiu frame, which is fixed in front 
of tbe vessel; each side contains a groove, facing that of Uie 
other, to receive a tin-plate I, which forms a screen, and can 
be adjusted in height so as to keep tbe light of the lamp from 
the operator’s eyes, tbough be can see tbe work over tbe top of 
it ; this screen is held fast by its font, being placed between 
the lid of the vessel and the top of the close chamber F. 

K is one of two handles, which support tbe operator’s arms 
jrhiUt holding a glass tube or other matter in the flame, and 
HMWe » another Uke it at tbe opposite side of the vessel: these 
handles are also wrapped roono with woollen list or leather, so 
as to ibnn cushions; and the vessel is steadily fixed upon a 
ehair, bench, &c. by moans of a leather strap bnckled to the 
loops on each side of it, and passing under the chair. &c. 

%lie lamp is made of tin, is of an elliptical, or rather of a 
bean or kidney shape, one side beina curved inwards; across 
Ac centre of it stands a metal wick-holder, having a loop on 
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one tide of it, and which is soldered to its bottom, (see r, 
-fig. 6.) Throneh this loop the wick of cotton is drawn, and 
being opened both ways, as shown in that fig. and sfiil 
plainer in fig. 8, forms a passage in its middle, through which 
the current of air from the jet a passes, as in figs. 4 and 8, 
and carries the long pointed flame upon the object to be 
heated. 

The lamp, figs. 6 and 8, is filled with tallow; which melt¬ 
ing by the heat, becomes sufficiently fluid to born as well as 
oil, but with a less offensive smelt, and when cold, it is, from 
being solid, more conveniently carried than oil. This lamp is 
placed within another vessel marked B, figs. 4, 5, and 8, which 
supports it at a proper height, leaving a space between them 
all round, to receive any tallow which may run over the interior 
vessel or lamp. 

In using this blowpipe, the following observations being 
attended to, will greatly increase its effect. The long flat 
cotton wick of the lamp will be found to act better than the 
usual round cotton wick ; but in either case the flame which it 
raises will he considerable. The end of the glass pipe a must 
bo just entered into the flame, and the current of air will throw 
t>nt a cone of flame from the opposite side. If it is well 
managed, this cone will be distinct and well defined, and 
extend to a considerable length. Care must be taken that the 
stream of air does not strike against any part of the wick, as it 
would then he disturbed, and the cone split into several parts, 
A wire bent at its end, as shown at fig. 7, is very convenient 
to smooth the passage through the wick. The jet of air must 
he delivered somewhat above the wick ; and as, unless the 
flame was considerable, there would not be sufficient for the 
stream of air to act upon, for this reason the wick is opened, 
its shown in fig. 6, that it may expose the largest surface, and 
produce the greatest flame; the stream of air from the pipe 
should be directed through the channel or opening in the 
wick, so as to produce a cone the most perfect and bril¬ 
liant. On examining this cone of flame, it appears to be 
formed of two different colours, the part nearest the lamp 
being of a yellowish white, and that beyond of a bine or purple 
colour. 

The subject which is to be heated, is held in tiie flame, at 
the termination of the yellowiab-white flame, where it receivee 
the greatest heat, and is not discoloured by th® soo* which 
accompanies the^hite flame. 

16. VOL. I. 2 0 
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, A glass tube, when applied te this flame, is quickly reo* 
dered pliable, and may be bent or drawn out into direads or 
points, and bermeticully scaled; or, by blowing into tiie 
other end of the tube, it may be expanded into a smaU 
globe, 80 as to form \ ariuus small articles at the pleasure of 
the operator. 

In cbenii^try. iniueralogy, and tbo arts, the blowpipe is 
an extremely useful instrument, being capable of throwing such 
a powerful beat on a small object, as would be diflicult to 
obtain on a larger quantity of the same 8ub.stance, in the most 
powerful furnaces ; and with this advantage, that tlic process is 
always under the in.spcrctiuu of the operator : whereas he can 
only conjecture what pa.s}«f*<i in 1(>e rcnlrc of a furnace. 

In using the blowpipe for e.xperiment, a piece of charcoal 
is generally used to support the subject, and held in the flame 
of the lamp ; the charcoal should be of a close compact grain, 
and properly burnt; fur if it be too little carbonized, it will 
flame like a piece of wood, and obscure the object: and if it is 
too mocb burnt, it is so quickly reduced to ashes, that the 
object is in danger of being lost in it. The charcoal greatly 
increases the heat, by reverberating the (lame,, and by heating 
the object at the opposite side ; itself being converted into fuel, 
and excited by the blast, it creates an atmosphere of flame and 
heated air which surrounds the object, and prevents its beat 
being carried oft' so fast, or any great reduction of the tempera- 
tore, if it should for an instant be moved out of the cone of 
the flame, from the unsteadiness of the hand, or from accidental 
currents of air, which would disturb the flame, and cause a 


wavering in the point of the cone. 

In order to prevent more tallow from being consumed, than 
is necessary to produce the intended effect, it is convenient to 
have several lamps with wicks of diflerent thicknesses, via. one 
to 'hold two flat cottons, (sucli as are used for the Liverpool 
lamps.) of about 1| inch broad ; another to hold four, and a 
third to hold six, or as mneh common wick yarn as is equal to 
timse wicks in bulk ; glass jets should also provided of dif- 
finwat-siaed apertures, to suit the greater or lesser siaed w^kt 
or flames, and deliver streams of air upon tkem^ proportion- 
atetv, and their jets should point upwards in a small degree: 
bogw tafd is also equal, or perhaps siif>eridr; to tallow fin* the 
lamp. 

For carioua experiments, in whicb die use of oxygen gas 

, a 1 * A _ aL. .... 1 ^mmm 
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wfitk 


be desired U 
the greatest 


to urge the flame, this lampsmav be api 
it facility, by tying a tube from a madder 


be applied 
adder con- 
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tttining the gas to the tube C. The bladder may either be 
placed between the knees to be pressed when the chamber F 
requires air, or it may'be placed upon the door, and trod upon 
with the foot for the same purpose. 


Description oj an improved Sounding Machine. 

To this invention, tlie Committee of Mathematics, Me¬ 
chanics, and Mechanical Inventions, of the Royal Institution, 
wish to give every possible degree of publicity, as it is one 
which must necessarily contribute to the preservation of the 
lives of a numerous class of our fellow subjects, while it 
strengthens their just hopes of security. It is a machine for 
taking correct soundings at sea : but previous to the descrip¬ 
tion of the machine, it will be proper to examine the question 
of soundings in general. 

Soundings are necessary whenever the land is approached, 
and indeed the navigation of the British channel, of the 
North Seas, of the Gulph of St. Lawrence, and of the greater 
part of the coast of America, is chiefly carried on by means 
of soundings : in many cases they are of more consequence 
than either light-houses or beacons ; even one head-land has 
been frequently mistaken for another, and the land fall, or gra¬ 
dual shallowing, can only be ascertained by correct and 
frequent soundings. Hence it is that men are perpetually 
relieving each other at the lead, as there is scarcely any other 
means of self-preservation, during fogs and hazy weather in 
close seas. 

Soundings have been hitherto taken by means of a lead, to 
which is attached a line with marks on it denoting fathoms, which 
being heaved over-board, the length of line is supposed to give 
the depth of water. The fact would be correct were the ship 
stationary, and it has in consequence been found necessary to 
bring the ship to, to take soundings above 12 fathoms, which 
impears to be about the limit at which they can be obtained, 
if the ship be going at the rate of five knots. When the ship 
is proceeding '^th a greater velocity, or deeper soundings are 
required, it will be necessary to bring the snip to, which roust 
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%i «^Mm4ed willi;||piiiob danger if in a gale, or in a convoy 
4nrkig witli awoli lots of time to tbe 

trader wIm^ w nmning to procaro a good market. Those con- 
•klerationa have been the canse of a n^^t, that has coat Ibis 
omiotry omnbers of lives. Bot in a military point of view, 
arhere is the captain who will stop his ship in chase to sound f 
Bmi^h on an unknown coast. 

To many persons, who bear so mnch talk of longitude and 
improvements in navigation, it will be natural to suppose that 
the exact position of a ship is easily and generally known ; 
bat sneh persons are probably strangers to an act of parlia¬ 
ment of the 14tii of his late majesty's reign, which bold.s 
oat 

To the first person who shall find 

the means of discovering ion- 

gitode within . . .*.GO mites, a reward of £0,000 

For discovering the longitude 

within.40 „ „ 7,000 

For discoveiiog it within .... GO „ ,, 10,000 

Ncht is it an uncommon thing to have an error of from one 
to two hundred miles in a passage from America to the West 
Indies. 

These considerations show how necessary it is to be able to 
take corrmet soondiogs at all times, and in all weatiiers, under 
£dU sail or brought to;—to be able to employ any seamen, and 
not particular men, who have required a long gaining to tbe 
business, to be able to repeat soundings often, without imped> 
ing the progress of the ship; for it frequently happens, and in 
the East ladies particolarly, that a ship is carried away by cur- 
rents from 40 to 100 mi^. while tbe captaia has perhaps 
no other means of ascertaining or correcting the position of the 
ship but by soundings. 

Having said tiins mnch on the general question of sound- 
inM, it will be necessary to describe the new sooading ma- 
ehiBe, to point oat the severe trials it has bee® pot to, and 
to show how far the invention has fulfilled the object for 
whion it was invented. 

The Inventor is tbe same person whose ingenuity is mani* 
feslid by aeveiml improvements in clook-work, which are 
given in this work. 

The marine consists of a rotator a, %. 1, plate XliIII* 
formed of an ur«4sght tid^, with four vanes solidly fixed to 
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^e ||ib€i; |»llft inclined to Uie axis of it, IfMcb inclinatl^ 
difw tbe mtatbr |o t^um as it passes thronj^ tlte wat^, tuMBe 
in Uie space of fite feet. Any nnraber el,|^tor8 may be 
regnkiM tn thd dllli part of aa inch. The refif^ is attached 
to an endless wsnem (hy aseans of an tmircsrsal joint h, and 
‘'l.limp.tf line ^Mmt tbrw inches long,) vhieh ads in a ebeel 
jf mw^t teeth* tlm g^doated scale on the wheel being of 20 
paais In convert tte rota^ons Into £itbonis. An index fixed to 
the binss plot|> |H>tnts lo the numbers on the wheel as it tams 
round. The a^ d die wheel is a pidion of seven leavmt, 
that tains another wheel on the reverse of the plate of 56 teedi 
answerinx to 100 tathoms. At 1 is a notch to hold the rota>> 
tor in a horiscmhii position r by one of the vanes, untd the 
machine strikee the watm*, which immediately forces the rota> 

, tor into the peipendicoiar position a. The brass plde is fixed 
to an iron bar aiy, about two feet long, by means of the soreW 
/, and by mmuia of a prolongation of the brass plate at J, to 
which a nut is imrewed on the opposite side of the bar. This 
prolo||gntiim acta as an axis or centre in the iron bar, to 
enabbi the hrata |date to move between two small cheeks at 1 
the smrew ^ I going through the two cheeks and plate at ri|d^ 
angles win the soilace of th% plate, tbu^ allowing the plate 
to move between the cheeks for the space of abont an inch, to 
obviate the eddy of the plate. The line is fixed at m, and the 
lead is cast upon the bar about an inch below J. The brass 
[date prejeetp about six inches, lest the rotator should be 
affectee bjr tbe eddy of the Imd. 

Wbea the ulacniae reaches the ground, or is attempted to 
he dmn up agpin, Iho rotator falls into the position below c, 
whici ^vants the rotary motion; bat as an additional secu¬ 
rity, d k acted u(mn by a bolt which is fixed to 

by the fiirt piece I. Daring the desceid;* 
tbe |ieoe Ip ke|it in an upright position by the water, but 
ceas||i' Ip he io wImmi tbe macyne becomes stationary, or is 
hanhMli^f <' ^ 

It appeofp tbit the whole of tiie apparatns, which 
realhgmieabis tfae jupidings, is corapriaed|ia the space of 
aboiippc foot, thid is to say, tbe ewaiail of the rotokr 
to tmMkmm pltUtf without any dependence on the length of 
tbe bbe or rate of sailing. ^ 

Stfidb |p t|e deftcri]|^il of tbe machine. . No sooner was 
it c a |i| p| > ted * 0MI1 it -mm jndged to he of puflteient correctness, 
to stefei dbe test of tee severest trials. Testimoniefi are fre- 
Uneii||poltej^ on v«|^ light grounds; bid those.obtained 



SW COMPEKDICM OF PRACTICAL IKVEKTI0N8. 


Msnfy’v twuUu^ wt&chbu. 


iot tbis machiiie are of a very different &tainp. Captain 
IffticoliB* oi the Royal Nary, haring: used this invention,* 
during: passage to and from the West Indies, rcnrommended 

it to the attention of Admiral Montagu, who commanded at 
Portsmouth. The Admiral ordered ** the masters of his Ma¬ 
jesty’s ships the Royal William and Resistance to proceed off 
the Isle of Wight for the purpose of trying the correctness of 
the machineand the joint report of the masters, in date 
2<hh of June, 1806, was, that “sailing at the rate of 5| or H 
knots,'they got true soundings in 17J fathoms of water, m Iujii 
by the hand-lead they could scarce get ground t the vcsscd was 
bore to immediately, and they sounded by a correct hand-lead 
and the machine, which agreed exactly. This «»peration was 
used several times, and not the smallest error found." Three 
days after, Capt. Hope, of the 1‘lspoir, reported to Admiral 
Montagu as follows : ** Yesterday having a fresh breeze, going 
at the rate of 8 knots, I obtained soundings frequently from 
90 to 39 fathoms, with 55 fathoms of lino out, exactly corre- 
spooding with the soundings laitl down in the general charts.” 
It is to be observed, that Capt. Hope adds in his letter to the 
Inventor, “ at the same time the experiment was made with 
the deep-sea lead, and found*impracticable, in consequence 
of the velocity with which tlie sloop was going through the 
water.” 

These oflicial certificates were so strong, that the Navy 
Board jodged it expedient to recommend that further expe¬ 
riments should be made on board the Channel fleet, then under 
the command of earl St. Vincent. His lordship, when trans¬ 
mitting the reports he had received to the Board, says, “ I hud 
intended to have made further trial of the sounding machine 
under the Inventor’s iminedinte inspection, in other of^thc de¬ 
tached squadrons from the fleet nmlcr my command ; but the 
reports from Sir Charles Cotton are 'so satisfactory and 
decided, that unless you wish for farther information, 1 do 
not propose any longer to detain that ingenious roan from his 
family." On the 8th of January, 1807, Sir Charles Colton 
whites: “ I have the honour to inclose for yonr lordships’ 


• Cwtsin Malcolm, is a letter of the I2th of May, lOW, tay*, « I oaed tite 
liOg!Maratee doriii^iwy pftntup to und frofo the Went Indie*, end found Jt itnvc 
nm p^««tly correct.” The Captain had purchased it of Capt. Whil- 
tle of the matrehaot »«rTic*, who had carried the iox out Iroin Uverpool to New- 
foutidlaod ;from thence made Cape hi. Vincent, with an error only of two milci., 
and thon proceeded id Naplei, where he aoW it to Capt. Malcolm. 
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information the several reports on Mr. Edward Massey^s 
Patent Sounding Machine, made to me by Captains Bedford 
(of the Prince of Wales,) Lukin, (of tlie Mars.) and Neve, (of 
the San Joseph ;) from ail of which it appears to be an inven¬ 
tion of great utility in navigation.” The following extracts 
from the reports of the above-mentioned captains must at once 

“ In compliance with your directions, I have caused re¬ 
peated trials of Mr. Edward Massey’s Sounding Machine, and, 
as far as 1 have seen, the construction and principle appear 
simple: and I think it a iliscovery of the greate-st importance 
to navigation. The depth of water is easily and correctly 
ascertained (oNen it the ship be going six or seven knots, in 
sixty fathoms wat<M ) hy alHxing a second lead, and prevent¬ 
ing the line from being cliccked ; and should you not succeed 
in gaining bottom, you always as( crtain the perpendicular 
deaceut. of tin* lead, which in many cases (particularly ap¬ 
proaching somulinus in the Enf;b.>li Channel) would be the 
greatest consolation of a «!ark niuiit, \\h(‘n both the delay and 
danger attending it is oiten an olijeclion to its being attempted 
in the present way. 1 am also of <»pitiion, that in chase, or on 
a Ice-shore, it might he (*f the greatest use, as no skill is neces¬ 
sary on the part of the person who lakes the soundings, nor 
are the depth (tf water, the roughness of it, or the ship’s 
going Ibrougii it, interruptions to Mr. Massey’s method of 
sounding.” 

Capt. Lukin writes: 

“ Agreeably to your orders, 1 have made repeated trials 
of Mr. Massey’s sounding Machine, and am enabled to say, 
that it gave the depth of water accurately, as far as our expe¬ 
riments went, up to the rate of six knots. 

“ We repeatedly got soundings in sixty fathoms, going 
at the rate of five knots and a half, without in the least deaden¬ 
ing the ship’s way, with the same accuracy that could have 
been done with a lead and line' in that depth had the ship been 
brought to.” 

Capt. Neve, after calling it a most capital invention, pro¬ 
ceeds to say : 

“ The invention is the more valuable, as the process is the 
most simple, the whole being understood by seeing it once in. 
use. 

“ T therefore consider it a valuable improvement in navi¬ 
gation ; as in frccpient and various cases, soundings could not 


stamp the value of the discovery. 

Capt. Bedford reports to Sir Charles, as follows 
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be gNiDcd without it. The advnitages are many, such a« in 
chaae. or being chased; on a lee-fbore. or doabtTiil of it; and 
to save time in ronning for the desired port*’ 

Hiese testimonies induced the Navy Board, in February 
1B07. to order 500 machines for the use of the Royal Navy, 
and about eighteen months after, gave a further order for 250 
more.* Thus was the machine introduced into the Royal 
Navy. 

£very thing now appeared to be settled, nor was an| objec- 
tioo to tbe new sounding machine ever hinted at. when Captains 
Uotham and Bedford discovered, that if soundings beyond 80 
fathoms were attempted, the air-tubes of the rotators were fre- 
ooently flattened, and that fow of the rotators could withstand 
the pressure of 112 fatltoms. 

No sooner was this unexpected failure made known to the 
Inventor, than it was instantly remedied by a small hole made 
in the bottom of the air-tube, which restored the equilibrium 
betweeu the interior and the exterior. But thus perforated, 
the rotary motion was true only in as much as the descent was 
not less than 17 fathoms per minute. To obviate this objec¬ 
tion. tbe hole was suppressed, and brass disks were introduced 
into tbe interior of the tube as a support, and they have ren¬ 
dered it proof against any presstirc? to which lli© machine has 
hitherto been exposed, as will be seen by the extracts from the 
following letters. 

1. From Thomas Stokes, master of tb© fleet off Cadis. 
May 31, 1810. lie says, “ 1 have had the opportunity of 
trying one of the rotators in a calm, and sunk it 180 fathoms, 
and it eeifii* up as perfeset as when it was put in the water. 
I thmrelbclEf congratulate you on having got over the only 
objection that soema at present to be against the sounding 
machine.’* 

2. From Alexmider laimsdale, master of the Caledonia, 
122 guns. September 7,1810, who writes, “ The late improve¬ 
ment you have made in the rotator, has made it a very com¬ 
plete tiling. I have tried it in nearly SWO fathoms without its 
receiving the least injury, and am of opinion the great utility 
of the sonadiog machine only requires to bo generally known, 
to make it more sought after.” 


• On lliettd ef M«v. I«11, fli« Wsvy Bestrd fsvt s fcrUwr erder for lOOC 
oMTiiiaei. nuikiiif a intHi of 1750, for tfM oie of tbe Royal Navy. 
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3. From John Tapper, master of the Clyde, July 22, 1810, 
who says: ** I have to acquaint ^ou that I have made frequent 
trials of yonr Impveved rotator jlo 200 fathoms, with a lead of 
14 pounds attached to the proper lead* issued from the dock¬ 
yard m the manner Mr. Stokes requested, and found it e^al 
to the pressure of the water with the above-mehtioued depth 
and weight. It came np in perfect good state, not a drop of 
water had penetrated through it. My opinion is that no alter- 
ation is necessary.” 

IJe then proceeds on a subject that has not been mentioned 
in this rej>ort, that is to say, surveying, and ho continues thus: 
“ The machine is altogether an excellent invention, and I found 
it of very great use to me in sounding the river Tagus, where 
the water is deep, from 20 to 00 fathoms. In a boat with sails 
Sft, I could get true soundings in sailing to and fro ; but with 
the common lead, 1 should have been obliged to lower the sails, so 
as for the boat's way to be entirely lost, to get true sonnduigs, 
which enabled roc to sound llie ri\er in less than half the time, 
mndwith more accuracy." But as this letter only relates to the 
surveyor a ri\er, it will be proper to add the following ex¬ 
tract from a letter of \albaniel Denham, master of the 
Duphne, October 10, IHOO. “ ITa\ing been on a survey 
between the inlands of Jersey and tin* rocks to the sontbward 
called the Miu({uios, as also ranging rouiul (he island of Jersey, 
and along the French coast, &c. by order of Rear-admirm 
D’Auvergne, &c. I used jour valuable oiacbine for soundings 
while running on rhumb lines fiom one lieadland to another on 
the opposite shore, such ag from La Corberre Jersej’, to the 
inland of Brahat; from La Roebeport to Chosej 's ; from thence 
to caj)e Frehel, &c. &c. by which means I was able to make a 
direct course, and get perjjendicular soundings without heav¬ 
ing (o, so essential to surveys, but saving also much time and 
trouble,” &c. 

Thus has the progress of the sounding machine been 
followed through all its stages:—a machine calctdated to 
preserve the lives and properties of Ihnusands. Who will not 
Wish that the Author may derive emolument from an invention 
calculated to avert the arm of desolation in present and fotnre 


■ I » ..I,..-.. ...Ill I.. .. M. , I '.I .. .11 ' - 

* It||P beCo fonnd more advantageou* to fix fhe additional lead at SQ or 4A 
fathOQis «k>ve tKe macMne, wltiob meant the buoyancy of the tine is con>pee* 
aated, with ieaa dasger 'Ofiha ^•abreaktarfwhM the maiAim is hmled icu 
15.* roL. I. 2 P 
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Ah improved Shop-board for Tailors. 

Him improved shop-board is intended to obviate the diseases 
to wliich tailors are sobject, from their constantly sitting in one 
injurious position. By its use, the tailor may work at his 
bosiness, eitlier standing or sitting, with equal ease and des¬ 
patch. The Author was prompted to the inseiition by his own 
sufferings from bad health, which was brought on by following 
the priKitical duties of bis business ; he has obtained complete 
relief by its adoption. There cannot be a doubt, that thousands 
have fuJIeo a sacrifice to the disorders brought on by the posi¬ 
tion universally required in the ( nniniun mode of working at 
this trade; and therefore, instead of raising the voice of pre¬ 
judice, to oppose the progress of an invention, wliich promises, 
by the easiest means, to remove such an enormous evil, the 
eurroinatiou of its merit ought to be strongly encouraged ; and 
it must be observed, that by the evidence of practice, us well 
as of opinion, many experienced workmen declare its advan- 
» tages to be considerable, not only as to their health, but iu point 
of ease. 

AA, fig. 2, plate XLII, represents a table, fifteen feet long, 
and seven feet wide, with several apertures iu it, for as many 
different workmen ; and before each is a cushion mounted on 
a stem, which is adjustable, iu height and ilistance, so as to bo 
rendered the roost convenient for the work, which is pinned 
or laid upon it. At each end of the table, four square boles 
are situated together, as marked at a a a a, and hbbh; and 
in the centre, between them, is a hole for the reception of the 
stem of a candlestick d, (see also fig. 5.) which therefore servos 
alt the four workmen. The cushions e e are stuffed, covered 
with cloth, and mounted on upright stems /, fig. 3; the stems 
pass tbrongb grooves in the table, and each is fitted through a 
piece of board g, fig. 3, which is situated beneath the table, 
a^ slides in a groove, formed by two pieces of wood hh, 
ttsilad fast thereto, and being rabbeted, to keep the Imard in its 
place; the stem /is at liberty to slide up and down, through 
the board and this admitting a horizontal motion, the cushion 
can l>e*aet at any height above the table, or at any distance from 
the workman, within the limits of the stem, and of the groove 

in l^e t|ilde. ^ 

tm sone parts of the board, three workmen are placed 
together, as at it I*, one cushion being placed between them; 
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if they are all wanted to work at one garment, it is then made 
triangular, as' shown by fig. 4. In other parts of the bench are 
single standing places^ as at / ,* these are to be placed before ^e 
window, for day-light work ; the four at a a a a, being situated 
so close to eucii other for the sake of the common light from the 
candle. * 

The three holes at tlie back edge of the board are so placed 
as to gain light between the front men. 

The stciu of the candlestick, fig. 5, is cut into a screw, 
upon which a round block r is fitted, and this carries the sockets 
for two or three candles, which can, by turning the block 
round, beset at any required height. The workman may stand 
upright upon the floor, or, when tired of that position, may 
sit upon the edge of the table, and place his feet upon a 
stool m. 

There are also four legs n n, surrounding the four boles 
a a aa, and ‘in these raoflises are made, for the reception of 
teuons upon pieces of wood w Inch project a few inches; these 
are for the su])ports of his feet, when seated upon the table, so 
as to elevate ins knees suflicieutiy to use the board, and hot 
iron, for pressing down seams. They may be mortised at 
different heights, for the convenience of suiting men of different 
stature. 

The holes in the table have rovers fitted into them, when 
they are not in use, by which the table is rendered fit for cut¬ 
ting out work, &c. 

By placing their work upon these cushions, the men work 
more conveniently than by the awkward and unhealthy practice 
of sitting cros.s-legged upon a shop-board, for the mere purpose 
of having tl)eir knees to support the work. In marking, the 
tailor must have a clear board to lay his garment before him ; 
he must unscrew the cushion, and draw it clear out, laying it 
aside till he has done fitting and marking, when he must resume 
it again. 

The cost of this apparatns is trifling; a table fifteen feet 
long by seven broad, will accommodate seven workmen. The 
standing position will be found extremely easy. Suppose the 
man to be standing upright in the hole, raising his cushion to 
the waistband of his small clothes, screwing it steady with his 
right band, advancing his breast, (for the old plan of stooping 
mast be entirely rejected,) and only directing his head and 
eyes to the cushion, he stands perfectly free and conveniently. 
When tired of standing on one or both feet, and of jesting his 
legs by turns on the stool, he may, by a brisk spring, draw the 
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^Qftliioii towadU yn wiUiiiis riglit baiuit aiidMfa tlia atiwl 
with ltt» foot mt lAm sama time. Tbete matiani ara laaiaatly 
aoiaowtad, aii#t|)e inan i»y habit ia raadarad •caroaly aoiiMiiaiia 
w4hi he imnCbijas them. 


Meikod tf ^fixing Pivots^ or Gudgeons, into tfte 
wooden. Axis of a Water-ivheel, nfach will prevetit 
the Panger of their getting loose in the S/taJls, and 
permit their being repaired when damaged* 

a 

The ordiaary method of hKing gtidg^eons into wooden ihaHts, 
if to have an iron cross fortned on the end of the gudgeon, 
which is let into the wood, to a c«jnsideral»le depth, and is 
held fast by smail wedges, driven in round it, hoops being 
fitted round the outside t)f the shaft, to prevent the wedges 
from splitting it. 'Ihe del*'<'t> <d tins lautliod are, that the 
ahaft is much weakened, bv tb« cutting into it; find the cou- 
staat strain of a heavy wheel, always acting in different 
directions, causes the wedges to become loose, and at length 
fall oot; b«t the failure of the gudgeon is fre«juenlly attendud 
with more serious damage, for the wheel falling upon the bot¬ 
tom of the race, generally breaks the rim and buckets by its 
own weight 

The improvement propo.setl, con.sists in applying a cast- 
iroB boa or socket to the end of the shaft, and to this the iron 
cross fd the gudgeon is screwed, so as to fasten it more firmly 
than by the old method, and without weakening the wood by 
catting it away. 

AA, fig. 1 and 2. plate XLIV, represents a noHiou of the 
end of the wooden shaft, which is of an octagonal form, and has 
fiho water-wheel fixed npoii it; it is long enongh tt) reach 
actdftafiie pit in which the wheel works, and having a gudgeon 
at eacdi end, is supported and revolves upon them in proper 

the cast-iron box, fitted fast upon the end of the 
thaft^Wd. being wedged tight; preserves the wood from 
apHttiftg at fffeetimlly as any hoops can do; upon the end of 
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Am hoA is a prc^tiag flancfa, a a> and ia the face of &is iaai 
froores or aotcbes are aMde, for the receptioa of tiie anas of 
the iroa cross d d, which is part of the gitdgecui C, oa 
which the shaft revolves; this cross b firmljr attached to tbd 
box by four screw-bolts, which pass tfarongh the fiaacb, aad 
also through the ends of the •arms of the cross, having nuts 
screwed on the outside, to make all fast. 

The section, fig. 3, shows the cross I b, and box BB, sepa¬ 
rated, to explain the manner of fitting them together, the inside 
face of the cross having projections e e, which enter the end of 
the box, and keep the pivot in its true centre ; thus the bolts 
have only to bold the gudgeons fast on the end of the box, th« 
principal strain being taken off by this manner of fitting tfa« 
cross into the box. 

When the gudgeon of a wheel, fitted on this plan, becomes 
worn, BO that a new one is required, it can be removed by taking 
off the four nuts, aud a new one applied. 

The cross and gudgeon being of small dimensions, its 
cylindrical part, O, may be very conveniently tamed in the 
latoe. 

The adoption of this iDipn»vement will be attended with a 
considerable saving in the first cost, in the old method the 
hoops alone cost about four guineas, and the cast iron gudgeon 
X*2 12s; whereas the whole expense of the new plan will only 
be X4 16s for the same wheel. 


Method of airing Hritish IVhite Herrings, 
in Imilalion of the Dutch, 

As soon as possible after the herrings are caught, they are 
gypped, by cutting the blood-veins of the neck across with a 
small knife made for that purpose ; the small guts are to be 
drawn out at this incision by the knife, and at the same time 
the neSk-piece is to be cut out, right under the two fore fins. 
The herrings most then ^ thrown into a tub, and well roused, 
(mixed up with salt,) and packed immediately whilst bleeding 
into toe casks, laying a sufficient quantity of salt between each 
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of herrmgiu Forng^o salt Ims been ntmilly employed, 
Imt 3nU»k mIM udt i§ •quai, if not Muptrior to foreign for thm 

C rpooe. Agreeably to tbe Untcb system, the herrings most 
laid OB tbeir backs in the cask ; the casks must theo be 
beaded op and laid on there sides for a fortnight or three 
iseeks, then opened and filled up, af'ter which they may be pot 
by for shipping. 

Tbe Society for tbe Enconragement of Arts, &c. on receiving 
the above directions for coring herrings, with a sample, con¬ 
sisting of a half-barrel, produced by the process, procured tbe 
aUendance of several very respectable Dutch mercbauts, and 
other peraoDs from ilollaud, well conversant in the business of 
taking and curing herrings, to afford further information on 
tbe subject, and to examine the hulf-burrel which bad been 
reoeivi^. These gentlemen, having finished their examination, 
aod eatmi heartily of the herrings, concurred in the following 
sentiments :— 

That the sample of herrings examined by t hem had been 
<mred precisely according to the Dutch method. 

That the Dutch in their cure use generally the best JLis- 
bon salt, well crystailieed, in the proportion of one tbou- 
aaod pomids weight of salt to fourteen barrels of herrings, 
each barrel contamittg from KXK) to 1200 herrings, according to 
tbeir sise. 

That the Dutch commence their herring fishery on tlie. 21st 
of Jane, and continue it from 58 to GO degrees north lutitud<‘ 
to the latter end of August, following the herrings, and coii- 
tinuing their fishery of them southward, from that time to lie* 
latter end of October. 

That the Dutch always pack their herrings in <»ak. casks, 
and for tbe West India trade pack them in small casks, as a 
cask of benrings will not keep long there after being opened. 

That the signs of a good herring are, that the fat should run 
from the hands in opening it, the flesh appearing clear and 
white, and tbe flavour not too salt. 

That the herrings caught in October, in latitude 40 degrees, 
are the beat calculated for tbe West India markets; having 
tktm ibot thair roes and become meagre, they will therefore 
baeo batter. 

Tbnt the Datcb herrings will keep good 12 months. 

Thai tbe berrings submitted to^ their inspection iiy the 
Saaiety, weara extrem^y good, and ^ual to toe best Dutch, 
tgUy ratber too salt for boma consamptioa. They recommond- 
*ad ttelbMr tlm West ladia bade they, should be repacked in 
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smftliar barrels, in the following manner:—^Tlm berrii^ 
should be laid upon their backs very close to each oOier, the 
heads tamed towards the outer circle of the cask; that when 
a layer is thus placed and pressed bard, some salt should be 
taken up between both hands open, and by a sudden jerk dis¬ 
persed equally over the layer; the next layer of herrings 
should be laid directly cross-ways of the former, pressed and 
sprinkled with salt as before, and the herrings thus closely 
placed, salted and packed, stratum super stratum, till the cask 
is well filled. 

They stated that the herrings are usually eaten in Holland 
as taken from the cask, without boiling or other culinary pre^ 
paration, but that the roes are usually broiled. 

To prepare for eating, the herrings before them, they took 
them from the cask without w ashing, and cut off a small slip, 
the whole length of the belly, as useless ; an incision was then 
made the whole length on the back of the fish, and the entire 
skin of the herring dexterously drawn off, commencing at the 
throat of tln^ iisli. The fish w'as tlicn cut across obliquely in 
• the dirertion of the vertebre, in pieces of three-fourths of an 
inch each, containing the bone in the centre of each, and thus 
laid on a plate fur tlie table, to eat with bread and butter. 
Some of them were prepared in another mode, by bolding the 
fish when skinned iis before, by the linger and thnmb of each 
baud ; and by dexterously turning it over the wrists, the her¬ 
ring was split the whole length, and separated from the bone 
leaving the whole fleshy part in two longitudinal pieces. 


A new British Method of curing Herrings, 

Take 4500 herrings (which will fill 3 barrels of 32 gallons 
each) procured from the fishermen the day they are caught, 
and before the setting of the sun if possible. With spring 
sheep-shears cut off their heads, and disentbowel them by cut¬ 
ting the belly longitudinally about one-eigbtb of an inch 
beyond the belly fins, and put the beads, bowels, and roes 
into a copper, with six gallons of water and six pounds of 
salt, frean the quantity allowed by government, (whtdl is 
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JUO |MNin(iB of «aH per barrd ;> boil thi« mixtujie ilowJy foi^jfoor 
Jioucs aXL itiMooaefi 4 pa^p. tbeti xlratn it tbrmigh & oleaa bair 
Meire, and ’wben y<Mi have dratued the liquor, cast tbe dr<B|ps 
iota a fMresi, aitfain a borse-bair bag, and compress tlie dregs 
forcibly to discbarge all tbe cuntaiued liquid. Wben tbis 
liquid has stood till perfectly cold, an oil will arise oo tbe s«r- 
fsoe, urbicb must be careiully removed ; tben press tbe liquor 
tbrougii a dean hair sieve, aiui preserio it saic. 

Alter takiug ud' tJie beads and disetabuwelling tbe ber> 
rings, as aboie-iuentioned, lake IIk- bodies iuul [>ut them into 
Scai-water, in a large tub provided lor tbe purpose. herrings 
at a tiuse, and stir them well almot tbereui with a broom to 
cleanse them from all liltb ; next cast tlieui into w'icker baskets 
to drain fur about fitteeu minutes; then take for tbe three bar¬ 
rels Id pound of black pepper ground, puutul of gisger, 
three quarters of a pound of sassafras {>oa'der«d, and six pounds 
of coarse-grained raw sugar, and tbo remainder of tiie salt 
allowed by governaient. Mix these ingredients well together, 
and put the mixture and tiie 4300 herrings into a reservoir, 
and stir them well together with a stirring staff similar to that* 
tbe faorewcrs use in niasbiiig; lot them remain thus fur three 
days, then take three tiiirty-twu gallon oak barrels, and place 
4500 fish in each barrel, coopering them up as soon as tbe fish 
have abnmk so as to be compresse<i therein; when coopered, 
place tbe barrels on thair sides, gun fashion, pntu~tng first into 
each barrel «ne gaiion of vinegar. No. !i^4. and then add a pro- 

E ortion of the liquor' prepared as befort^-mentiom'd. from tbe 
eads and bowels, also that from tbe salt and spices, all well 
mixed together: and let the casks he well filled up tliercwifh, 
and bunged, placing them so us to be rolled about, in order that 
every part of tbe barrel be weH ftHud, as the surest means to 
prevent rancidity. When you have carefullv tiscertained, after 
rolling for sev«‘ral successive days, that your casks are perfi‘ctly 
full, bung them down securely, and let them stand some mouths, 
when they will be fit for market. !llie herrings thus cured will 
remain good for several years. 

a larger quantity of fiab is caught than can be disobarged 
fffi ha a d i aoid ^bowels before tbe aon sate, put those fish wimib 
|r«m ipaannt operate upon (after fiost wa^ng them la tea- 
sritlor ter ealt watef > into a resesrvoir with the quantity of salt 
dUfteud by geii^iMneat, alisding the eaH and herrings tuge. 
liter k^ti4btes<4ak« the first epportuaaly to sefii^te tlie be^ 
Iiu4 t i>i pwfi s»- jwfirib Utem /itf semm aC tbe sali liqaei;* b«l ibe 
beqfiifitea fim p ab if ^terPi .mA atraia ib» lUfiter 4bte>iigba 
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clean hair sieve; place the pepper, ginger, sassafras, and 
sngar, in the reseriroirs with the washed herrings for three 
(lays, then proceed to barrel them, adding first one gallon 
of vinegar ; tlieii fili up the cask with the boiled liquor, and 
the pickle prepared from the spices; proceeding as above¬ 
men thmed. 

Sprats may be cured by the above process, with the addition 
of two pounds of saltpetre pulverized, for each cask of 32 
gaihuis; it is immaterial whether they are cured with or with¬ 
out the heads ami bowels. 

I'his process for curing herrings, will be found rather more 
r*\pen.si\t* than the Dutch method, detailed in the preceding 
:irfif‘!e ; hut if gives the herrings a peculiar mellowness and fine 
(!n(.nr, lutn li rc^cmhhng the amlmw, and they maybe em- 
pi< }e<l 111 nianv cases as a valualde substitute for anchovies. 


Method of curing Mackerel. 

'The salt us«mI for the pickle, is British solid salt, refined by 
tiJMoii. in which operation the impurities are sopaxHted by 
pre<'tpituttoti. • 

'I lit* strength or specific gravity of the brine in which the 
fisli Is t tiled, is to the sjiecific gravity ol uaUr, as i20o to 

'I'he lishiug boats .should lak(* out with them vessels con¬ 
taining brine of tin* strength above-mentioned, ami the moment 
the ni.u karel arc caught, they are to bo put alive info this 
brine, witliout gutting, or nil} oilier preparation. On barreling 
tiit'm, a surplus of dry salt should he addml to the cask, to 
Ktrengthou the brine, which is become weaker, from a portion 
of its salt being absorbed by the iish, and die natural moisture 
ol the latter. 

Tliese are ail the necessary operations; the expense of the 
salt is trilling, as government allow a draw back of the ^uty on 
all salt used in the fisheries. 

The curing of mackarel whole, had, previous to the adOp^ 
lion of the above plan, been deemed nearly iropracticallle; 
split mackarel had indeed been sailed and preserve^, but not 
in a state of excellence. 

V 01.. I. 2 y 
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* Tbe flavoar of these cared inackarel is thonghi bv compe* 
tent judges m extraordinary as their preservation ; they have 
been as^ for sandwiches, and considered for the purposes of 
the table, bqual, if not superior to tJie anchovy. A specimen 
of them being submitted to examination, at a meeting of the 
Directors of the British Herring Fishing Companv, they testi¬ 
fied. in a certificate which they freely gave to the Inventor of 
the process, that the roackarel thus cured, far surpassed, in 
goodness of taste and colour, any they had ever before seen. 
The natural outside appearance of tbe raackarel was preserved 
nearly as bright as when they are fresh, uitboiigb they hud been 
in pickle several montiis; and when cut, they were in high 
peifectioo, being of a reddish colour, very moist, and exceUimt 
in flavour. 

Tbe purified, or patent salt, |ised to cure the mackorel, 
contains, according to the experiments of the Inventor, .570 
parts of marine acid, 425 parts of s«)da, and only 5 parts of ex¬ 
traneous matter, in 1000 parts of the salt. Its purity, therefore, 
doubtless, renders it particularly well adapted to the curing of 
fish. A greater proportion to the salt in lumps should be added 
to the pickle, than can be dissolved, because there aiwa>s 
should remain a portion of undissolved salt, reads to counter¬ 
act by solution, any tendency to putridity that may arise in the 
fish. 

Tbe*fi8hery of mackarel may be carried to an immense ex¬ 
tent on tbe fllitish coast; which renders the present discovery 
of an unexceptionable mode of preserving this fish, an object 
of great national consequence, both with a view to home- 
consumption and foreign trade. 


A Guard for a Carriage-wheel, htj which the Wheel is 
reiained safe njHWi the Axle^ in case of the fdnchfin 
coming vtU. 

This contrivance may be applied to any carriage, as it 
does not require may part of the carriage or axle-tree to be 
altered farther than tbe addition of an extra iron hoop upon 
tbe inner end of the nave of the wheel. This is- fully explained 
by figs. 4 and 5, plate XLIV, the former being a section. 
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lengthways of the axle-tree; and tJie latter a transverse 
section. 

A A, represents the iron axle-tree of a carriage, bolted be¬ 
neath the wooden bed BB, or frame of the carriage. 

CC is tlie wheel, DD its nave, the axle-tree box d rf, being 
fitted through Uie centre of it as usual: a is the linch-pin, pass¬ 
ing through a mortise in the end of the axle-tree. 

EE is a circular box, fastened to the bed BB, of the 
carriage, and surrounding the inner end of the nave of 
the wneel, to prevent dirt from getting into the axle-tree; 
the extra hoop before mentioned, which is fixed on the end of 
the nave, is contained within this box, and runs round without 
touching it; it consists of a strong hoop 5 fixed fast upon 
the nuNc, and having a flat circular ring formed out of the 
same piecii with it: the latter, when fixed, makes a circular 
pruji'cliug rim, upon the end of the nave, as the figure plainly 
shows. * 

The same clasp band F, w hich, by means of two nuts be¬ 
neath, fa.^tens the axle-tre e A.\ to tlio bed of the carriage, also 
fastens down a piece of iron. (», upon the bed B. In the extre¬ 
mity of this piece <*f irtni is a hole for the reception of a screw 
c, the point of which t liters within tlic box EE, and comes 
before the jirojecting ring h h, so as eflectually to prevent the 
wheel from coming off its axle, even if the linch-pin should by 
accident drt*p out; the point of the pin e is so situated, as not 
to come in contact w ith the plate b h, when the lineb-pin is in 
its fduce, therefore it occasions no friction to retard the motion 
of the carriage. 

When it is rofjuired to take off the wheel, for the purpose 
of repairs, or for greasing the axle-tree, the screw e is taken 
oat, and the linch-pin being removed, the wheel can be taken 
oft'. 

This invention, soon after it became known, was generally 
adopted by the Proprietors of the coaches on the Bath and 
some otlicr roads, and proved the occasion of preventing many 
accidents. 

In the next article wo shall describe an invention to be 
applied to the linch-pin of a carriage, to prevent the wheel 
coming off its.axle, if the linch-pin should drop out. This 
contrivance being wholly applied at the extremity of the axle- 
tree, close to the linch-pin, it may be used in combination 
with the carriage-wheel guard above described, and the inven¬ 
tions thus used conjointly, would render a carriage so secure, 
that it would be scarcely possible for the wheel to come off by 
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Uma liiere woiild be a cimnoe of the wheel tietiig wfir|W||fi4^ 
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Method Mprevemiittg ike Aceidemts ucamomd hf ike 
MAnck-pm oj Carriages coming out, 

IRie cfmtrieanco for this pur|Krse it ihown in hgf. 6 and 7, 

plateXIilV. 

Fig. 6, i* a aecUoa of the nave of a rarridjle-wheel, with 
Hm axle-tree AA in it; and 5 i.s u separate view of the 
aide-trae. n, fig*?, is the Hnch-pin detached; it is put 
throngh an oblong hoic^ in the axle as usual, hut there i» like¬ 
wise an additional (tnch-pin d, to make it complete ; which is 
fixed in a recess cut for it in the axle, uiid turns on a pin <ax 
shown in the fignre) into the bole left by removing the linch¬ 
pin a, when the wheel is to be taken otf; but if the lindi-pin a 
should aeddentaily get out, this additional pin h would etfec- 
thally keep tbe wheel on, as its banging position docMi not at all 
tend to shut Ae pin up into tbe axle, bat tbe contrai^. 'llie 
common linch-piii a is put in downwards, that its weight may 
also tend to keep it in, and it is secured in the usual way h^' a 
strap, tbe holes for which may be seen in the figure. 1 he 
whole, when in its place, is shown by fig. 6. 

Tbe first trial of this linch-pin was made on the stage-coach. 
Wldcb ran from Liverpool to Lichfield, a distance of eighty 
fo^r miles, six days per week. Bnring the space of six siic- 
i^sive months, althongh in several instances the linch-pin came 
out, not a single accident occurred. 









of a RtMer^ which 

^Mikishf Jiiied mti Sjf a Ship's Campamp^ wken .M 

mtek MaleriaL as cart aboojfS kept on 


This invention consists of a top>mast, placed ont of the 
ship's stern, havings planks fixed at the end of it, which gi> 
edgeways tlirough the water. The mast is attached to the stem 
*f>y a kind of jqiint or socket, on which, by proper gays, it can 
be inclined in an angle, with the keel either larboard or star¬ 
board ; and will steer the ship as efiectaally as a proper rudder. 

Fig, 1, plate XLV, shows an elevation of this machine 
in action; fig. 2, a plan answering thereto; and fig. 3, all the 
parts ddtadhed, and ready for launching over the ship's stern. 

To fit out a ship on this plan, the following materials most 
he collected and prepared tis soon as the rudder is gone, or 
expected to be lost. 

Ist. A. spare top-mast, AB, fig. 2, and two blocks h h, which 
most be secorely lashed on at each end of it. 

2nd. A top sail-yard CD, which must have cleats, nailed 
securely upon it, forming a shoulder at the end C, which is to 
be k^pt on board ; and at tbe opposite end must be framed a 
oHmt« e c, formed of pieces of oak plank, nailed firm to the 
on camli side, the left or foremost part ming chamfered 
off, and leaded; so that, by presenting a narrow edge, it may 
make the less resistance i(n passing through the water. 

As the toff-tail will not, in general, be found sufficiently 
strong to resist fibe force of the machine ; a frame k i m h, must 
be composed of substantial pieces of oak, and erected behind 
it, upon the deck ; it consists of two uprights m m, set op 
from a sill a, which is spiked down upon the deck; and 
they support a rail p, which is firmly lasned to the taff'tail; 
and the whole it strengthened by three shores k k, stepped from 
the deck to the uprights m w; between these is supported a 
piece of oak i, four inches and a half thick, with a hole through 
It, of a propef size to receive the end f, of the jurd ; the hole 
is t ey^e red inside, in which the end /, of the yard, acts with 
pnilPrliaiii^tlltd <sap swivel about in all dlrectiens; the timdNi 


end f of the yard is leathered also, that the whole may atd. 
easily. 
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While theee parto are preparing by one port of the crew* 
stnae ahoeld get the top-mast A athwurt-sbip, over her quarter, 
and make it l^t by proper lashings; the others should be ready 
with the aefera! tackles which rig it oat, to give motion to the 
rudder when in the water. They are us follows: two piinoipul 
guys, a a, made of rope, which is di inches girt, and should be 
of verv good materials : tht‘\ are to be made fast to tbe boards 
at e «, and carried through the top-blocks at A h ; the end has 
the block r,of aluff-tuckle purchjise, turned in ; Uie other block 
being lashed to one of the staucheoiis on the ship's quarter, and 
the fail carried through the leading blocks s s to the steering 
wheel F, situated upon the ship's deck. 

A topping-lift, b b, suspends the weight of Uie rudder fronv 
the spanker-boom G; it is a gun-tackle purchase, and is of 
great use in getting tbe machine out of the water, and also to 
assist in getting it in ; the fall of tbe purchase is carried along 
the boom to a cleat spiked to it. 

c Is another lopping-lift from the rudder U> tbe mi'seii-iiiast 
head; it likewise assists to get in the machine, a.** well us for a 
substitute, should either ef the gujs break ; —it should ho 
3|-inch rope. 

Two short luflT-tackles d d, fixed to the tafl-rail and cios.*- 
piece p: they are for the purpose of holding the »‘iul t»l flic 
mast firm in the socket, and muteriuiiy aid in placing and ih>- 
placing it. 

A jack-stav *• This is u rope stretched tight from the 
planks at e e, to the other end of the most; on this a weight, t, 
is suspended, ^he machine is ballasted sufiicienllv toi com¬ 
mon occasions, when the ship is going less than 8 knots ; hut 
this additional weight, l ousistiiig of shot sewed up in canvass, 
is to assist in keeping tbe whole of the machine in the water, 
when going more tlian 8 knots ; and when going les.s, to be 
hauled up by the line c. 

The mode of operation in this machine, Mill appear eiident 
from tbe above descripliou; the steering wbcel F, being turned 
either way, acts to bring in the fall of one ol the guys «, and 
give out the other, producing an inclination of tbe rudder, as 
in fig. 2, so as to put the ship about as expeditiously as a com¬ 
mon rudder, and upon the same principle, \ iz. that of making 
a resistance to the ship's n|otion, on eitner side of her keel, at 
pleasure. Tbe ship Cornwall, in which the contrivance wm 
first tried, had her wheel fitted close to the rudder bead, ^d 
she steered with a short tiller abaft the rudder. In ships 
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fitted in the common manner, the tackles would lead to 
their wheels in a similar way; the only alteration from the 
figure being, that the wheel ia placed much further forward 
«>n the deck, and the leading-blocks s s, are of course placed 
opposite to it. 

It may not be uninteresting to advert to the circamstances 
under which the teroporar\ rudder above described was first 
thought of, an<l brought to its present state. On the 29th of 
December, 1810, the transport ship Cornwall, Captain Peat, 
set sail with a fair bree/.e, from Portsmouth, bound fur Bar- 
badoes. Till the 3rd of January, the weather continued 
faiouruhle, but ou tlmt day, with a change of wiud, a violent 
storm commenced, and by re[>eated shocks of a heavy sea, 
their rudder w'as carried away. The signals of distress which 
they hoisted to the only vessel which hove in sight, w'ere not 
perceived ; the ship laboured very much in the trough of the 
sea, and made a great dt al of w ater; the hutches w-ere battened 
down, the deuddigiits in all the windows; and tlie storm 
increasing rather than lessening, ou the following day, (the 
4lh of Januarv,) no provisions could be served out to the 
troops, of which there were 22.> on board. In this state of 
extreme peril and dismay, it became absolutely necessary to 
devise some method of governing the vessel. The Captain 
having searched a b(»ok. on naval tactics, which he happened 
to have in his possession, found a plate of Pakenham’s tempo¬ 
rary rudder, which ga\e him some little hopes of success ; but 
oil further invesiigution, it appeared impracticable to ship a 
rudder on that plan, even if they could havq, succeeded in 
fitting it, owing to the heavy sea that was running; besides 
which, they had no .spare ca{> ou board, and as they steered 
on the upper deck, the sea must have been perfectly smooth 
to succeed in getting the rudder-head up the case, without 
materially injuring llu^ counter. At this j^riod, one of the 
seamen stated, that he hud been ou board a Turkish frigate in 
a similar situation in tli(> Mediterranean sea, and they managed 
to steer the ship tolerably well under her head-sails, by 
means of a ninchiue placed over the quarter or stem of the 
vessel, (he could not recollect which,) but it was made from a 
spare spar, with a gun-carriage fixed to the end of it. Pur¬ 
suing this hint with ail the diligence which the urgency of the 
case required, and adding every improvement which his expe¬ 
rience suggcjsted, the Captain proceeded to give directions for 
forming a temporary rudder. On the 6th of January, while 
they were employed in this undertaking, and were yet oncer- 
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difriagthe pasMige from Sarbadoei to Jamaica, this machine 
acted with great eflTect, the ship canyiiiff iwfals and aU st^ddM 
sails Right and day, and for 

and 10| knots, doting wbitdi time she ri^iared less wteel than 
with the oommon rodd^, and at no time did temporary 
rt|dder reqdire to make an angle of more dian^O ih^eees, 
either in the act of wearing or tacking. This simple and truly 
iageidMms method of goramiog a vmiaei hi distress, he there¬ 
fore earnestly recommends to the notice of all persons subject 
to casnalties, that may require an expedient of this kind ; and 
although temporary rudders are no new subject, yet the one here 
delineated is unquestionably tlie best ever held to public view. 

The circumstances fuvouralle to the machine, are. 

First, its being composed of such materials as vessels of 
ever^' description are possessed of. 

iSecoiidly, the simplicity of its composition, so^rseding 
the absolute necessity of a carpenter. 

Thirdly, that it may be constrocted and put in actiili, even 
in a gale of wind, in two, or at most, three hours. 

Its properties are. 

First, that it cun be shipped at pleasure, witbont delay, and 
with very little tremble. 

Secondly, that it cannot by any shock or violence be ten¬ 
dered oniit or useless. 

Thirdly, that the guy tackle fall, being brought to the 
wheel, requires only the same force to steer as the common 
rudder; that the ship is under complete commi^, appears 
from the iug-buok of the Cornwall, in all the following cases: 

“ Gale of wind, heavy sea, wind quarterly.” 

“ Light winds, heavy swell.” 

“ Fresh wind, spanker, main-sail and all sail, on a wind, off 
the wind.” 

“ Staying and wearing.” 

A. Lockwood proceeds to oknerve, that the sole ulHect of his 
evidence and exposition on this subject, being tohenent d^ haai- 
tical world, he cannot injustice forbear to suggest, what in his 
opinion would, wfth little additional trouble, be a great improve¬ 
ment. The body of dead ;«fater occasioned by the flat open part 
Xt of the planks at tb© end of the yard, tends to impede the 
ship’s progress, and to force the case upwards, w'hich conse¬ 
quently strains the guys when going veiy quick. The dott^ 
llnaarat c, i^i 3, he therefore proposes to be a piece of plank, 
to b© eoaRtived on the end. of the lop-sail yard, so foiihhd or 
ftlledsBp as tB earry off the body of water coroplaiped of. 

16. VOL. I. 2R 
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A €fitagt Jhr the purpose of $narkinff a Line along ike 
centre of anp parallel or indmed Surface ; also for 
finding the centre of a Circle, S^ptare, or ar^ regular 
Polygon, 

Fig. 1, plate XLVI, is a plan, and fig. 2 a jperspectirc 
view of the gauge; tbe same letters refer to both figures; the 
first of which is drawn to exactly half tb^dimensions of tbe in¬ 
strument itself. 

AA is a square bar of hard^wood planed straight; having 
the two cheeks of wood BD fitted upon it; the cheek B*is fixed 
fast upon the end of the bar, whilst the othw slides freely 
upon it, but may be made fast, at any required place, bjr the 
thumb-screw C. At the end ft, a common scribing point is 
fixed in the bar, and with this, and the sliding piece 1>, it 
forms the common guage used for describing parallel lines from 
the edge of any piece of woodwork ; the improvement consists 
in adding two brass arms E and F, of eqnal length, which are 
centred in the two sliding-boards, or cheeks, at a a, the other 
ends are joined together by the screw G, which is formed into 
a sharp point beneath, to mark the work with. 

In using this guage, its two cheeks BD, must be set to the 
width of the piece of wood intended to be scribed, and applied 
as shown in fig. 2. It must be evident, that the point of the 
screw G, will aDrays keep in iliif centre between tbe two cheeks 
BD, because the two arms EF are of eqnal length, and a line 
joining their centres a a, i.s perpendicular to the cheeks ; it may 
also he used in the manner of the common carpenter's guage, 
by means of the sliding cheek D, and the marking point pro¬ 
jecting below tbe bar at ft. 

This tool will prove more conducive to expedition than the 
usual method practised by carpenters, for finning the centre of 
any piece of board, via. by setting the common gfuage, as 
near as can be estimated; to the centre of the piece, and muk- 
' iog a mark, then turning it to the opposite side of the piece, 
and making another mark, between which, if the distance be 
mflMle very small, is found the centre, near enough for common 
piuppses. 

if the piece of work to be gnaged, is not parallel in its 
widtfe^ tSheo the screw B must be loosened, and the two cheeks 
kept jpfesiME^ tc^ctherwith sniBcient force to keep them in con¬ 
tact #t(ii Ihe Iwo sides of the work, when the point O will 
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traverse aionf|r the centre as correctly as if it was a parallel, be¬ 
cause in all situations, it preserves an equal distance between 
the two cheeks. The two cheeks have grooves in them, to ad¬ 
mit the brass arms £ and F, when the cheeks are brought into 
contact. 

The cost of this improved guage is about four shillings. 


An expandif^ Centre-bit^ for boring circtdar Holes of 
different jbiameters through Boards^ tviihoui wast¬ 
ing the Pieces which are cut out. 

m 

Figs. 3 and 4, plate XLVl, explain two different methods 
of constractiug centre-bits: fig. 3 is the instrument designed 
for large holes, even as much as 9 or 10 inches in diameter; 
while fig. 4 is intended for holes of all diameters. 

The large tool, fig. 3, consists of a straight bar of iron 
AA, with a shunk IJ, projecting perpendicularly from it, and 
formed into a .sijuare at its t(»p, to be received into a stock or 
brace, in the inutiner of u common centre-hit. CD are two 
ctitler.s sliding upon the bur A. uud inav be fixed by the screws 
EE, at any di.Htaiu:c from the centre-pin F, to regulate the 
diameter of th€'» hole intended to be cut out. The centre-pin 
F is .screwed into the niuier.sifib of the bar, and its bare and 
sharp point projects .some tli.stance before the edges of the two 
cutters CD. The cutter C is made rather longer than D, and 
is formed into two sharp cutting edges, which cut two parallel 
lines round the circle, for the other cutter D to follow in, and 
take out the wood-hetween them. By this means the wood is 
not ^iit, nor jagged, hut an even hole is produced. 

The form of tiie cutting edges is shown pn a larger scale in 
figs. 5 and 0, the latter showing the two sharp scribing edges to 
cut the sides of the circular groove ; and the other, the sba^ 
hooked edge, which cuts up the wood from between them, in 
the manner of a chisel. 

Fig. 4 shows the construction recommended for smaller 
expanding centre-bits. The shank A is swelled out at its 
lower part into a square D, large enough to have a mortise or 
socket made through it, for the receptiou of two arms, which 
are bent down at right angles at the ends, and form the 
two cutters BC ; these arms are in separate pieces ; Aey lie 
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Ail tli« wirfiies gromidl, and BB the 

Imckifoih of in iNiioh tlm n'mer ftwidi at the level C* 

•ad is hy the ftmf raiaeii t» tlm^affaee AA. 

B u the ^ tthidi has the rod a 

jointed to it^.toid .. fhe rad » nitoe of 

wood, lo^^ieterid leimftli^ naltodi by joipits of iron, 

in the itonoer dtowo at wmw ; Bto wooden rod<i a a, are 
capped with iron forha h, wb^ltMl»de the ends of them, and 
ara riveted fiiat; toe ends of the torha are jointed together to 
oomect the aeveral i^gtha. 

£ is the working barrel, or chamber, of the pomp, in which 
toe backet<1 work#; toia partis formed of atree, bored through, 
and is lined wiii a iMnuw tube where the boclcet wnorka; a pro- 
jectiDg brandb ^ wldeh ia bored obUi|nely to the Imitei, fortm 
toe iowmr part of like forcing pipe; in toe botton bf toe ba^l 
the snctton valve jPla aitoated, being at toe top of the anolion 
part of toe pomp, which ia borad wtto a amaller aoger toan the 
working chamber. 

Ihe tc^ o# the barrel ia covered with a metal lid (aee 
alao fig*. 3 and 4.) wtiich baa a staffing box in the centre to 
receive the metal cylindrical |mrt of the jpnmp rod a ,* to the 
lower extremity of this Ihc backet d ia ued. The metal lid 
oonaiata of a ring, which is screwed to the wooden bawel by 
five screw-bolts, passing toroogfa as many ears, projecting 
from toe circnmference of the ring; they have eyes below, to 
hook upon pins, vriiich are fixed in the wood; but project 
saffioiently for these bolts to hold, and are formed into screws 
above, so as to hold the ring firmly down, by means of nuts 
screwed upon them. The moveable lid of toe pomp, which 
has toe stuffing-box g formed in the centre of it, is screwed to 
toe ring by five screws, and these can be taken out to remove 

t i lid, and draw up the bucket when it requires to be 
toer^. 

F is toe forcing pipe, formed of as many pieces of wooden 
pipes as are required to^ake up toe .length ; they are united 
by making the upper dws conical, to enter a similar cavity 
made in the lower end of the next pipe; the lowest piece fite 
upon too extremity of toe projecting branch e, and a valve is 
proposed to be put in toe pipe, at this joint, to prevent the 
retqni of the water, and bear part of the weight of the column 
from toe lowest valve at f; the upper length of the pipe has a 
spont i, at which the water is deli>ered. 
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M is a seccttd i^at, fixed into the pipe lower thiui the for¬ 
mer ; it has a screw, by which it can be anited to a tube, or 
leathm* pipe, to cowTey the water to a distance; or by means of 
a jet, or branch pipe, to throw it in the manner of a fire-engine; 
in this case the upper spont t mast be stopped np, bv a screw- 
ping mr cap; and there is a copper air-tight vessel li, sitnated 
at toe top of toe pipe F, to eqimlixe the polsative motion of the 
water, as thrown by the pnmp. 

it is a bracket fixed to the pipe F, and projecting over the 
centre of the pomp, where it has a hole to receive the pomp-rod 
A, and guide it steadily in its motion up and down, that it may 
not wear the staffing-box away on one side. As the wooden 
tabes of which the forcing pump F is composed, may be made 
from waste or crooked timber, there is a great difi'erence be¬ 
tween the low price of sacb, and that of the straight trees 
necessary for common pomps. 

A wooden plug may t>e chained to the pump near the 
spoats M and i. so as to he ready to stop the spout which is not 
wanted. 

It is best to place the valve/, above the level of the water 
in the well. 

A pamp having been constructed in the manner above 
described, the whole expense of it was X'26, and it raised the 
water 66 feet high. The bore of the lower part of the pump- 
tree was four inches. The lower part of tbo rod, which passes 
through toe staffing-box, was made of brass; the elbow and 
upper pump-trees were of a two-inch bore. Any kind of wood 
may be used for this part. Beech puinp-trecti have been known 
to last sixty years and upwards. 
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Method of saving Lockage Water^ on Camls, Docks^ 

and Navigations. 

For this invention, a patent was taken out. the speeification 
of which is dated, April 14, 1813. 

First, To elucidate the nature of it, and the principle on 
which it is founded, let there be two vessels, fig. 1, plate 
XI»VI1. <i ft r f/, &m\ € f g hf equal, or nearly equal, in their 
horizontal extent, haxing a free communication with each 
other, hy means of u conduit s. and both containing water, to 
one and the same level t i:,- and lei llie depth of the vessel h, 
behtw the level ik, be at lca>t equal to the altitude oi the 
\ es*»el li ft L f/, abo\e the same leve l. Again, let there be two 
ponds of water, / and m, level with i k and ah e f respectively, 
each pond lieing of such a horizontal extent as that its surface 
shall not be seiisiblv lowered by withdrawing from it so much 
water us would till either of the vessels a ft cof, or e/gft, from 
the level ik., to tin* level abe f. Then let Ihert* be placed and 
fitted, in the vo.>>a*l e f gh, and iinmedialtdy over and upon the 
surface of the water liierein contained, u double piston, that is 
to «av, two pistons n aiul o, i.rinlv eoniiected by a bar at a 
distance equal, or nearlv etpial, to the intervals between the 
levels i k and o be f: and Inrther, hd there be two conduits, q 
and r, coinuuiniealing iietween the ponds I and //i, and the vessel 
e f g h, whenever, and oniv when, the pistons are depressed 
below the position exhibited in tins figure. 

Fig. li. Here the aforesaid pistons are represented some¬ 
what <l<‘pies.sed, sav, tor exainph*, one lixd ; the w’ater has 
coiisequentlj vistu one foot, or nearlv so, in tlie vessel ahc<l, 
the water in that v tassel i.s cuiist*quently about two leet ubuve 
the level of the lower piston, iui<l therelore causes an upward 
pressure against the under side of the said piston, about equal 
to the weight of a column-iof water tw o feet in height; but as 
the pistons have each descended about one foot, two separate 
feet of water have been admitted into tlie vessel e f gh, from 
the ponds I and i«, that is to say, about one toot of water has 
been admitted over and upon each of the pistons, the gravita¬ 
tion of which water equals, or nearly equals, the aforesaid up- 
w.vrd pre8.sur»!. It is obvious that a similar counterpoising 
operation of Uie water must take place at all stages of the ele¬ 
vation or depressiem of the water ia the vessel abed, between 
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the levels ik and abef, and therefore, that the pistons may 
be moved upwards hud downwards, or downwards and upwards, 
the water in the vessel abed being thereby elevated and de¬ 
pressed to uU levels between the levels t k and abef, by an 
average force no greater than is sufllcieut to overcome the fric¬ 
tion of the said pistons against the circumference of the vessel 
and the vis inertia- of the matters that are moved. The 
expression average force is used, because there must be alter¬ 
nately added to, and subtracted from, tbe force necessary to 
overcome the said friction and vis mertia, a power equal* to 
tbe weight of tbe pistons, otherwise the gravitation of the 
pistons themselves will accelerate the descending, and will 
retard the ascending motions of the said pistons. This con¬ 
trivance is manifestly founded on the following law of statics, 
applied by the patentee to heavy fluids iu preference to solids, 
and ^80 in preference to solids and fluids in conjunction, via. 
that beavv belies may be made to ascend and descend in eon- 
junction by a power no greater than is net^es8ar> to overcome 
friction and vis inertite, provided the common centre of gravity 
of those bodies does not move upw'urdsor downwards. 

Secondlv, Having explained the principles which form the 
basis of bis invention, the Patentee proceeds to describe what 
he conceives to be the best method of bringing those principles 
into action, so as to efl’ect the purposes for which a patent has 
been granted to him. Suppose, for instance, jt bo required to 
construct a lock of a canal, dock, or navigation, upon the prin¬ 
ciple of tbis inveutiqn, capable of passing ves.sels with the loss 
of any assigned quantity of water, but say, for example, witli 
the loss of one-eighth of a lock of water, in what is commonly 
called a double ojteration. 

Fig. a Let a lock, aaao, be built in the manner now 
common and usual, with tbe exception of an aperture, to be 
formed in one of its side, or in the bottom of it. On one 
side of the lock, form a circular aperture hbhb, nearly 
equal to the lock in its horizontal extent, and deeper b«dow 
the surface of the lowest pond of the canal, dock, or naviga¬ 
tion, contiguous to tbe said lock, than that surface is below 
the surface of the highest pond of the canal, dock, or navigm- 
tieo, contiguous to the said lock. And as the side walls of 
locks are generally, for the purpose of increasing their stabi¬ 
lity, made to decline upwards from each other, so as to cause 
the looks to contain more water in any given height of tbe 
upper part, than is contained in the same given height of the 
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lower part, Uie Patentee generally makes the horizontad extent 
ot‘ the up{ier part of Uie reserroir to dimitiish, just as much as 
the lioriseontai extent of the upper part of the lock increases*, 
so that the hortzonlal extents of the lock and of the reservoir, 
token togetlier, are the same, or nearly the same, at all levels. 
Let a strung verticic shaft or spindle, c c, be erec^d in the 
centre of the said reservoir; then extedd from an aperture 
furiniKi in the bottom, or in the circumference of the reservoir 
near the bottom, a conduit d d d to the aperture formed in 
the side, or in the lK>ttom of the said Jock. Then extend con> 
duits, e e e «, from the lowest pond, and let them terminate near 
to opposite parts of the circumference of the said reservoir; 
and extend other conduits, fff f, from the highest pond, and 
terminate them near to other opposite parts of the circumference 
of the said reservoir. Having eflect^ these objects, the Pa¬ 
tentee proceeds to build a vessel, of the form and proportious 
exhibited in (ig. 4; which vessel be generally constructs with 
the'materials and after the manner of workmanship used by 
back-makers, in making the immense backs used in large 
breweries. 

Fig. 4. The horizontal extent of the vessel, of which 
plans and sections are exhibited in this 6gure, is such, that if 
that extent, minus the extent of the conical aperture d, in the 
centre, be multiplied by the interval between the levels of the 
aforesaid highest and lowest ponds, minus tlie Uiickness of the 
upper floor of the said vessel, the pmdttct will be equal, or 
nt>wrly equal to the product of the horizontal extent of the 
lock, together with the horizontal extent of the conical 
aperture in the said vessel, nnd the horizontal extent of the 
Space, (all taken at the same level.) that will remain between 
the circumference of the said vc'^sel and the circumference of 
the said reservoir, multiplied by seven-eights of the interval 
between the aforesaid highest and lowest ponds. The distance 
between the upper surfaces of the two floors is equal, or nearly 
equal, to the greatest interval that ever occurs between the 
highest and lowest ponds, and the distance between the upper 
floor and the top of the vessel is of similar^xtent. The upper 
(or lower) diameter of the said vessel is so much 'greater than 
the lower (or upper) diameter, as will allow a suflicient draught 
for the circumscribing hoops, and the conical aperture in the 
centre of the said vessel is to subtract from the area and con¬ 
tents of the said vessel a space ecpial, or nearly so, to the 
addition which is made to the area and contents of the said 
vessel, in oonseqoence of the increase to its upper (or lowiv) 
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diameter, so that the horizontal extent of the said vessel, ex¬ 
clusive of the said aperture, will be equal, or nearly equal, at 
levels. The upper-siplioii pans a a, are to be tilled with 
water, as are the lower sipbuu-pans 6 b ; and the lower floor 
is to be covered with water so high, as that the distance 
between the surface of that water, and the upper surface of the 
upper floor, shall be equal to the pr»rsenl interval between ilie 
aforesaid highest and lowest ponds. Tin' weight of the said 
vessel, together with the weight of the said water, is to be such, 
as that when the said vessel shall be immersed in water, to tl>e 
depth of the surface of the water on the lower flot)r, its unba¬ 
lanced gravitation shall be eijual, or nearly equal, to the 
weight of one-eighth of a lock of water. The space occupied 
by the materials of which the circumterem e of the -said vessels, 
and the circumference of the siphuu-hutes c c, and upper 
siphon-pans, are composed, together with the space inclosed 
by the said siphob-holes and siphon-pans, i.s so proportioned 
as that if the said ves.sel be immersed in water to the depth of 
seven-eighths of the interval between the highest anti lowest 
ponds, above the upper floor, and the .space between the upper 
and lower floors ot the said vessel be tilled with water, the 
other parts of the said vessel (exclusive of Uie siphon-holes) 
being also filled with water to a weight above the upper floor, 
equal to the interval between the aforesaid highest and lowest 
ponds, minus the thickness of the aforesaid upper floor, that 
then the weight of the said vessel, together with the weight of 
all the water therein contained, shall be equal, or nearly 
equal, to the weight of the water displaced by the said vessel. 
This vessel may be called a double floating cistern. 

Fig. 6. The Patentee then constructs four siphons, of the 
forms and proportions represented by this figure; which 
siphons will hereinafter appear to he used to form communi¬ 
cations between the waters contained in the aforesaid upper 
and lower conduits, and the waters contained in the aforesaid 
upper and lower siphon-pans of the double floating cistoro, 
the two larger siphons being used to communicate between 
the lower Gondnits and lower siphon-pans, and the two smaller 
aiphoiui to communicate between the upper conduits and upper 
fiphtm-paus. Tbete siphons are best made of iron, cast in 
tiuree pieces ; the joints being rendered air-tight by moans of a 
oontrivaoee invented by Earl Stanhope, ahd commonly called 
the Stanbopepoods. 

Fif. 6. Thirdly.—Having formed and constructed the 
■everiil part* ci the said invention, the anrangement of them 
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is made in the order exhibited in the two following figures; 
the first of which consists of a plan, or bird’s-eye view of the 
lock, (he reservoir, the highest and the lowest ponds, the 
upper and lower conduits, tlie doable floating cistern placed 
within the reservoir ; the larger siphons a a, filled with water, 
and communicating between the lower conduits and lower 
siphon-pans, and the smaller siphons b b, filled with water, 
ami communicating between the upper conduits and upper 
siphon-pans. 

Note .—The diflTeronce of the shading in this and all the 
following figure.s, is intended to designate and distinguish the 
waters, and communications between the watel's, contained 1st, 
in tin* lock and in the reservoir; 2dly, in the lowest pond, 
lower conduits, lower siphon-pans, and 4n the lower part of the 
doiibh* floating cistern ; and, J3dly, in the highest pond, upper 
conduits, siphon-pans, and upper part of tl^ double floating 
cistern. 

Fig. 7. This figure exhibits a vertical section through the 
line c c, on the preceding figure. Here the water in the lock 
is represented level with the lowest pond, the upper surface 
of Uie upper floor of the double floating cistern level with the 
highest pond, and the lower part of the said double floating 
cistern filled with water (communicating by means of the 
larger siphons with the low’ei*conduit) to the level of the lowest 
pond. Now the unbalanced gravitation of the double floating 
cistern being equal, or nearly equal, to the weight of one 
eighth of a lock of water, the said double floating cistern is 
prevented from descending (w hen its descent is not wanted) by 
afiSxing it to the aforesaid vertical shaft, by some common 
mechanical contrivance, and it is here intended to be under¬ 
stood as being so fixed. 

Fig. 8. Fourthly.—^The said invention operates by unfix¬ 
ing the said double floating cistern ; and in this figure the 
double floating cistern is supposed to have been unfixed from 
the aforesaid vertical shaft, and is represented as having de¬ 
scended through half tlic interval between the highest and 
lowest ponds, minus half the thickness of the upper floor of 
tlie said double floating cistern. The water has consequently 
risen in the lock seven-sixteenths of the interval between the 
aforesaid highest and lowest ponds. The lower part of the 
double floating cistern has been filled by the larger siphons 
from the lower conduits to the level of the lower pond. The 
upper part of tlie double floating cistern has been filled by the 
smaller siphons from the upper conduits to the level of the 
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iq^|>«r PoM« iHd tlie 4oiiy« lloitiDf eistam has loit half, or 
■aarlj liair, of Us onbalaacoi gravitatioa, or doaoeailiag force. 

Fii* H. iMii la tiii< ^ doobte floatiiif cutera is 

tfetpreaeiM 10 iMire deooended throat doidde IftiO sfiace 
■Oiirpd diroDgli ia the preeediag fiteipie. Hie water ia tlie 
Me has risen to the iMiglri ^ sOfOa-eigi^' 

Ibetween flie aforesaid higlMHll IWSd lowest ponds* Hue upper 
and lower parts of tlie said doa%>le Soaring oislaKtt Ore^filled by 
water conveied through the atphoiai from the u{i|>or aid lower 
eondaits* and the double ioarasg efotern has lost dm whole, or 
nearly the whole* of ite anhalawm graritation or descending 
force. The doalle IbatiDg cistern is now again affiaed to the 
rertimil shalli, or s^ndle* and the look filled to Iha lercd of the 
highest poad, foem tbeewater that pond, file ia the 

look pre|Wiideralee oae-oigith of a lock, or fearlj^ s^^over the 
doolifo llMthig ohjlera; then the doable Oos^g o^fom is to 
be unfixed from the said rertical shaft, thf> watrw fa the look 
wiffi then ^1 it* superior gravitafiou through seven eighths 
af file interval between ^e highest and lowest noods, the 
doable fleafiag cistern at fie same time risiag, and retoming 
film water contained in it, to the highest and lowest p<mds, and 
foea the one^^ghfo of a lock of water renainiag in fiie lock, 
wifi balance the gvf ritatioo of the said double fitting cistern; 
but by fixing the double fioating dIstem to the verti^ shalt, 
and lettiim the one-eighth of a lock of water, now ia the lock, 
pass os^merdrovi In the lowest pond^the doalde floating cis¬ 
tern wai rcmi^lts original prepondering power, and being 
again leeaed Horn the verficat shafi, wifi descend as before 
deseribed. IfteS, by means of the loss of ene-eighth of a lock 
of water, the aorfoee of the water ia the took an^ bealtoniately 
elevated and depressed at pleasure, and fihas, m eanjaag ves- 
s^ to lake idfiaitiige, la tbe usual aianaif^ of the elevation 
and dspiessiow of the water la the said lock, those vessels may 
be enahM te phis through the said lock witk tbe loss of one- 
eMth of a |pA,wf wsdet only, even if the deoble operatloo* of 
|feg and emnlying fim said be neeessary to the passage 
if eafd^ vessse. 

; H^IMf*-*-the Patentee havlimr M 

tfitott'llfiibli'w invention aels, imdcoaceives 
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be applied to praaenre any other f|iiaatity, leas tbewhdir 
qnanDty of the vater wDioh ia now lost wbeta Tessdb paaa 
locks of canals, docks, or oarigatioiis. And again it m 
manifest, that by making tbe doable floatii^ cistern eqo^ in 
horiaoutal extent, to tbe koriaontal extent of Ibe lock, added 
to the borisooitai extent of the aforesaid coidcal a|kertare, and 
also added to the horiasontal extent of the space intervening 
between the eircamferences of the double Aoating ciMera and 
tbe reservoir : farther,^ by making the said doable floating 
cistern buoyant in tbe water oi the reservoir, and by applying 
a mechanical or statical compensation, €»qaal to the wd^t of 
a body of water sufficient to fill the space occupied by aMto' 
riab, by tbe siphon-holes and upper sipbon-pans, (which space 
cannot be further occupied by water,) the inveutima may be 
made to operate by a mechanical or offier -force, only si^cient 
to overcome the vis-imrti^ of the doable floating cistern, and 
of the waters which are to be moved; and in that case, the 
invention would enahle vessels to pass kicks of canals, docks, 
or navigations, without any loss of water. The invention may 
also be executed, and made to act after the manner ed tbe 
double piston exemplified in figs. 1 and 3; but these and 
similar modifications of tbe invention, woold not probably be 
advantageous. 

Lastly, existing locks of canab, docks, or navigations, may 
be improved by accommodating and applying this invention to 
them ill such a manner, as shall best suit tbe local and other 
adventitious circumstances of tbosa locks ; and so as to avoid 
any alteration of such locks, other than by piercing their sides 
or bottoms, so as to form a communication with the reservoir 
in the manner stated. 

When the attentioii of the Patentee was originally direeted 
towards discovering a practicable, convenient, and 
means of preventing the immense loss of lockiqi^water on 
canals, bis* first step was, carefully to examine every method 
already before tbe public, and to ascertain .the ’theoretical or 
practical imperfections which (with rare exceptions) have pre- 
vrnited them from betng adopted in any of our extensive iiuand 
navigatirms: and this, with a viesr to oiff^ehat ahoodd be 
avoided rather fiian wbat should be iaaitated; for when smy 
new invention is conterapiatod, it is oi singulmr impmrtaaoe to 
know what has already fistled, and thence direcuy, or by 
inference, to learn wlmt will entirely or parUaliy d^eat toe 
end in view; and having taken into ooosideration the mein 
ebjeot of saving water, without' womring the loss of fimo. 
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the anavoidable wear and tear of the apparatus, its constant 
and self-preserving good order, and its capability of almost 
instantaneous adjnstment, to meet the fluctuating circumstance's 
of the adjacent waters, the result went to establish, in his mind, 
certain negative maxims, by which to examine any plan pro¬ 
fessing to accomplish the above mentioned object. JBy these 
tests he examined, and consequently rejected, many projects 
that occurred to him ; nor did he conceive he had attained his 
porpq^e, until he had invented a method, which, in its prin¬ 
ciple, and in the practical modificutions'of w hich that prim iphe 
admitted,, appeared to supersede every substantial objection 
that could be urged against other schemes. 

To enter into all the reasonings which iniluenced or directed 
bis judgment, in forming the following enumeration of circum¬ 
stances, which, in hi.s opinion, it wa.s essentiid to avoid, would 
be tedious, and he therefore coniines himself to the most im¬ 
portant. 

First. The ordinary gal«? lock is so simple and well con¬ 
trived, for the purpo.se of passing vessels from one Itnel to 
another, that any material deviation from the common structure 
must almost inevitably he disadvantageous. 

Soconcily. The apparatus, of whatever description it may 
be employed to elevate and (lepfe.H.s the water in the lock, 
should not operate witiiin the lock, nor in any .situation, such, 
as should it ho out of order, or under repair, would prevemt 
the pa5.sagc of vessels in the now common manner ; for if that 
circumstance be not particularly attemded to, the trade of the 
canal will occasionally experience a total interruption. 

Thirdly- The agent, Uiat is, the power balancing or sup¬ 
porting the water in all its stages of elevation or depressioo, 
roust not consist of solid matter ; for in that case, the weight 
and momentum to be home by macliincry, becomes so exces¬ 
sively great, as to present almost insurmountable practical 
objections against its application. 

Fourthly. Air is an improper agent, because it is subjc'ct 
to expansion and condensation, according to the variations of 
its temperature, which expansion or condensation will neces¬ 
sarily derange the adjustment of the apparatus, except it be 

f irevented by confinement in closed vessels ; and furUier, it is 
from the extreme difficulty of fonning air-tight 
vessels of any considerable magnitude, and from the impos¬ 
sibility of preserving them in that state, particularly when 
saluected to the violent striins which must arise from the force 
with which they will require to be moved ; and the escape of 
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the air will in course derange, and if it take place for any con¬ 
siderable lime, as, for es^ample, a few hours only, will preveat 
the useful action of the apparatus. 

Fifthly. It will be obviously disadvantageous, if the 
apparatus be nut so contrived as to be capable of adjustment 
to the rises, and falls, of either or both of the contiguous 
levels. 

Sixtlily. Stuffing-boxes, or oUier close fittings, are excep¬ 
tionable, because tliey depend' upon materials and wurkpian- 
ship too delicate to sustain, for any considerable time, the 
operations of the machinery, as well as the constant action of 
air and water. And again, the friction arising from them, 
besides deteriorating, must in a considerable degree obstruct 
the action of the apparatus. 

Seventiily. It is manifest that it will be disadvantageous 
if tlie apparatus be of such a de.scription as shall render it 
liable to be deranged by a small injury, or if its action be 
subject to- impediment from the earth, and other foreign 
matters, deposited by the water in which it is designed to 
operate. 

Kighthly. It will be objectionable, if every part of the 
apparatus be not readily accessible to workmen, and be not so 
tircumsiaiiced in other respects, as to afford immediate oppor¬ 
tunity to repair any accidental injury, otherwise a defect, 
perhaps trifling in itself, w'ill in many cm>es render the whole 
apparatus useless for a time. 

Lastly. It will be a material defect, if the prevailing modes 
of construction and workmanship, adopted in any scheme, do 
not assimilate themselves to some objects familiar to workmen; 
for if that circumstance be nut constantly kept in view, the 
original cost, and subsequent expenses, will be materially 
enhanced. 

These are the principal circumstances which, in the 
opinion of the Patentee, ought to be avoided in every plan 
fur saving lock age-water, and which are entirely avoidea in 
his invention; viz. 

First. The common gate-lock is employed without alter¬ 
ation, and therefore the construction of the lock itself is not 
rendered a subject of experiment. 

Secondly. The apparatus which effects the saving of 
water, does*not operate within the lock ; and if out of order, 
may be entirely separated therefrom, by means of a vertical 
sluice; and vessels may Uien be transported in the ordinary 
manner, while any repairs of the apparatus are proceeding. 
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Tilirdijr. The egeet is not solid uuitter, nor is any mecha- 
weal (powcar used or required. 

Fourthly, agent is not air, nor are any air-tight 

▼easels used, or reqmred ; indeed it wilt be of little csouse- 
quenoe if tlw floatiug cisU^m be not water-tight. 

Fifthly. The apparatus can be instantly adjusted to every 
variation of the levels of the adjacent waters, the role for 
effecting that purpose, being, in all cases, to keep the upper 
sarfqce of the tipper flour of the double floatiug cistern level 
With the highest pond when the lock is empty ; and by means 
of a regulator, applied so as to lengtheu or contract the 
jowney of tiie double floating cistern, the apparatus may be 
WfMhed with the loss of a smaller, or greater, quantity of 
water, the rapidity of the operation being proportioned to the 
loss of water. Tbus. if the trade sbouid be more brink on 
one part of a day than on another, by e&pending a little more 
water tJuin usual, vessels may be passed more quickly ; uud at 
aaotbw time, when the trade nia\ be languid, the barges may 
be conveyed with less rapidity, ami conse(|aently more water 
may be saved ; but at the expense of one-eighth of a lock of 
water, vessels may always be passed more spefdily than in the 
common manner. 

'Sixthly. A’o stufiing-boxes, or nice fittings of any kind, 
are used, or required ; nor is there any friction whatever, to 
iaqpede the action of the apparatus. 

Seventhly. The apparatus cannot be deranged by a small 
iajury ; for if an aperture, two inches iii diameUrr, were made 
in any part of the doable floating cistern, it would not kensibly 
impede its action, but would merely cause a waste of water 
ra^er greater thiui ordinary ; and further, the operations of 
the apparatus cannot be affected in the smallest degree, by the 
sediment from the waters of the canal. 

Eighthly. Every part of the apparatus is readily acces¬ 
sible, and is otherwise so drcomstanced, that workmen can 
cemmodiottsly perform any repairs that may be required. 

Easily. There is no part of the apparatus that does not 
onmist of, or is not oonstrocted after the manner of, some well- 
haown species of workmanship; vin. 

First. The Reservoir and Cwidaits are fanned in the 
earthy of brickwork or masonry. 

SecoBcUiy. The siphons are Utncally nothing more than 

lOutdl^ The Iteubte Floating Cistern is formed after 
the m mniif of the vats ated in large teeweries; eod to convey 
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a correct idea of the facility of constructing it of sufficient 
dimensions for a large lock, it may not be irrelevant to observe, 
that there is now in Meux’s brewbouse, a vat that will contain 
eighteen thousand barrels, ^ch barrel being 36 gallons, amount¬ 
ing in the whole to 648,000 gallons, while the largest locks on 
the Grand J unction .Canal, contain only 60,000 gallons between 
tiio contiguous levels. 



Memoir on ifte Mamifacturc and Uses of Isinglass. 

Every author who mentions Lsiuglass, observes, that it is 
made from li.nh found in the Danube, and in the rivers of 
Hussia. Willoufihb) and others inform us, that it is made of 
(he sound of the Beluga; Xewnian, that it is made of the Huso 
Gcrtuauoruin and other fish, w hich he has seen frequently sold 
III the public markets of \'ieanu. These circumstances make 
u appear the more extraordinary, that a perfect account of the 
mauufacture of such an essential article of commerce should 
reniuin so long uurevealed. As a proof of the mistaken notions 
whii h ha\e arisen on the subject, it may be observed, that 
Pomet direc ts it to l><- joepared by boiling the sinewy parts of 
tish iu water, then cutting up and fashioning the jelly tbns 
obtained, till it receives the form of the isinglass of commerce. 
But experiments pro\e, that glue, not isiuglass, is the result of 
every process of this kind ; real isiuglass has a fibrous texture, 
which, if it be di.ssolved iu but water, cau never be recovered. 
Our author having made many experiments on isinglass, and 
even undertaken a journey to Russia, to develope its mannfac* 
ture, at lengtli established the fact, that fish from which it may 
be obtained, are plentifully procurable in the British fisheries, 
and Uiat the rivers and lakes of Canada abound with fish that 
yield it of the finest cjuality. * 

If glue be dissolved in a sub-acid fluid, such as stale beer, 
and mixed with fermented liquors, it forms with them a mnei- 
iaginous liquor, like diluted gum-water, and instead of clarify- 
iag them, increases both their tenacity and turbidness; but if 
isinglass be dissolved and added to fermented liquors in a similar 
mianner,,it forms the best composilion known for fining such 
liquors. Here is observable a very important dififeronce in the 
action of glue and isinglass, and the due consideration of it 
16. VOL. I. 2T 
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lud open the natere of the latter. If what is commercially 
termra long or short stapled isinglass, he steeped a few hours 
in fair cold water, the entwisted membranes will expand, and 
reHttsume their original beantiful falhe, and by a dextrous ad¬ 
dress,' may be perfectly unfolded. Thus we iind that isinglass 
is actually nothing more than certain membraneous parts of 
fishes, divested of their native mucosity, artfully rolled and 
twisted, and dried in the open air. 

The sounds or air-bladders of fresh-water fish, in general, 
are preferred for this purpose, as being the most transparent, 
flexible, delicate substances. These constitute the finest sorts 
of isinglass; those called book and ordinary staple, are made 
of the intestines, and probably the peritonajum of Uie fish. 
The Beluga yields the greatest quantitv, as being the largest 
and most plentiful fish in the rivers of llussia, but the sounds 
of all fresh-water fish yield, more or less, fine isinglass, parti¬ 
cularly the smaller sorts, found in prodigious quantities in the 
Caspian sea, and several hundred miles beyond Astrucan, in 
the Wolga, Yaik, Don, and even as far as Siberia, where it is 
called kU or kla by the natives, which implies a glutinous mat¬ 
ter ; it is the basis of the Russian ghie, which is preferred to all 
other kinds for its strength. 

The sounds, which yield the finest isinglass, consist of 
parallel fibres, and are easily rent longiludinally; but the 
ordinary sorts are found composed of double membranes, 
whose fibres cross each other obliquely, resembling the coals 
of a bladder. Uence the former are more readily pervaded 
and divided by sob-acid liquors; but the latter having a 
peculiar kind of interwoven texture, are with great difficulty 
tom asunder, and long resist the power of the same menstruum ; 
yet, when duly resolved, are found to act with equal energy in 
clarifying liquors. 

Isinglass receives its difleretit shapes in the following 
manner >—The parts of which it is composed, particularly the 
sounds, are taken from the fish while sweet and fresh, slit 
open, trashed from their slimy sardes, divested of every 
thin membrane which envelopes uie sdund, and then exposed 
to stiffen a little in the dir. In this state, they are formed 
htto rolls about the thickness of a finger, and in length accord¬ 
ing to the intended size of the staple; a thin membrane is 
generally selected for the cpntre of the roll, round which *the 
mat are folded altematelv. and about half an inch of each extre- 
aiity of the roll is tamed inwards. The due dimensions being 
dins ohtittfied, the two ends of what is called khort staple are 
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pinned together with a small wooden peg; the middle of the 
roll is then pressed a little downwards, which gives it the 
resemblance of a heart shape, and thus it is laid on boards, or 
hang op in the air to dry. The sounds which compose the 
long staple, are larger than the former; but the operator 
lengthens this sort at pieasnre, by interfolding the ends of one 
or more pieces of the sound with each other. The extremities 
are fastened with a peg, like the former; but the middle part 
of the roll is bent more considerably downwards; and, in 
order to preserve the shape of the three obtuse angles 
thus formed, a piece of round stick, about a quarter of an 
inch in diameter, is fastened in each angle w'ith small wooden 
pegs, in the same manner as the ends. In this state it is per¬ 
mitted to dry long enough to retain its form, when the pegs 
and sticks are taken out, and the drying completed. Lastly, 
the pieces of isinglass are colligated in rows, by running pack¬ 
thread through the peg-holes, for the convenience of package 
and exportation. 

The membranes of the book isinglass, being thick and 
refractory, will not admit a similar formation with the pre¬ 
ceding : the pieces, therefore, after their sides are folded 
inwardly, are bent in the centre, in such a manner that 
the opposite sides resemble the cover of a book, whence its 
name ; a peg being run across the middle, fastens the sides 
together, and thus it is dried like the former. This sort is 
interleaved, and the pegs run across the ends, the better to 
prevent its unfolding. 

That called cake isinglass is formed of the bits and frag¬ 
ments of the staple sorts, put into a flat metalline pan, with a 
very little water, and heated just enough to make tiie parts 
cohere like a pancake, when it is dried; but frequently it is 
overheated, and pieces to which this has happened, are useless 
in the business of fining. Experience has taught the consumers 
to reject them. 

Isinglass is best made in the summer, as frost gives it 
a disagreeable colour, deprives it of weight, and impairs its 
gelatinous principles. Its fashionable forms are unnecessary, 
and frequently injurions to its nat^e qualities. It is common 
to find oily putrid matter, and exuvite of insects, between the 
implicated membranes, which, through the inattention of tlie 
ceiiarman, often contaminate wines and malt-liquors in the art 
of clarification. These peculiar shapes might probably be 
introduced originally with a view to conceal U»e real substance 
6f isinglass, and preserve the monopoly ; but for this purpose. 





they are now qi«1«s«, aod in its native state, isinglass migiit 
l>e aflbrded rather cheaper than at present, and its efficacy 
woaid be increased ratlier than diminished. Although a Bre> 
fmrence is given to fresh-water fish, as affording isinglass of the 
▼ery finest quality, and therefore the interior of Canada may 
be the most projM»r country, to which we may Imik for vast 
supplies of this substance, yot the manufacture of it may be 
rendered a valuable appendage to the marine fisheries, as will 
appear by the following details: 

Tlie sounds of cod and ling bear a great analogy to those 
of the accipenter genus of IJunmus and Artedi, and are in 
general so well known as to require no particular description. 
Tlie Newfoundland and Iceland Hshernien split open the fish 
as soon as taken, and throw the hock-bones, with the sounds 
annexed, in a heap; but, previous to iucipitMit putrefaction, 
the sounds are cut out, washed from their slicne, and salted for 
use. In cutting out the sounds, the intereostal parts are left 
behind, which are much the best; the Iceland fishermen arc 
90 sensible of this, that they beat the Iwne upon a block with a 
tiiick stick, till the pockets, as they term tliein, come out easily, 
and thus preserve the sound entire. If the sounds have been 
cured with salt, that must be dis.'iulv<'d by steeping them in 
water, before they are prepared for isinglass: the Iresh sound 
most theu be laid upon a block of wood, whose surface is a 
little ellipticui, to the end of which a small hair-brush is nailed, 
and with a .saw-knife, the inembraneH on each side of the sound 
must he scraped ofl‘. The knife i.-» ruljhed ufion the brush occa- 
aionaliy to clear its teeth ; the pockets are cut o|»en with scis¬ 
sors, and perfectly cleansed of the mucous matter with a coarse 
cloth : the sounds are afterwards washed a few minutes in lime- 
water, in order to absorb their oily principle, and lastly in 
clear water. 'Htey are th«B laid upon nets to dry in the air; 
bnt, if intended to resemble foreign isinglass, tlie sounds of cod 
will only admit of lliat called book, but those of ling both 
shapes. The thicker the sounds are, the better the isinglass, 
octonr excepted ; bnt that is tromatenai to the brewer, who is 
its chief consumer. 


Tbfs isinglass resedveagpato fining, like the other sorts, in 
sob-acid liquors, at stide beer, cider, old bock, Ac. and in equal 

S iantities ptedocea stmiUr ^^cta upon turbid liquors, except 
at it fitllsisore speedily and closely to the bottom of the Vessel; 
but Ibreigyi isinglass retains the consistency of fining preferably 
to wam Wimther, owing to the greater tenacity of its native nm- 
ctlage. Vegetable acids only should t>e employed in fining. 
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It has long been a prevaleul opinion, that sturgeon, on ac¬ 
count of its cartilagious nature, would yield ^reat quantities of 
isinglass ; but on ex.an)inatioD, no part of this fish, except the 
inner coat of the sound, promised the least success. This 
being full of ruga, adheres so firmly to the external membrane, 
wbicn is useless, that the labour of separating them Supersedes 
the advantage. The intestinc^s, however, which in the larger 
fish extends several yards in length, being cleansed from their 
mucus, and dried, were found surprisingly strong and elastic, 
resembling cords made with the intestines of other animals, 
'commonly called catgut, and from some trials, promised superior 
advantages, when applied to mecbanicaL operations, in which 
catgut is employed. , 

We subjoin the following metliod of forming a very excel¬ 
lent glue with isinglass:—Take an ounce of isinglass, pound it 
in a mortar, and when it is in small pieces, put the whole into 
a half-pint phial ; till the phial witii common gin, put a cork 
into it with a notch cut in one side, that the vapour may escape ; 
place it near the fire, and shake it often till the isinglass is dis¬ 
solved. Strain off the whole, and keep it in a clean phial well 
corked for use. This glue will he good for many years, and is 
a very convenient preparation f»>r a number of purposes. By 
warming, it becomes tluid and fit for use. It is extremely suit¬ 
able for taking impressions of medals, and it may be coloured 
by mixiog pigments with it, or ornamented by gilding. The 
glue, if mixed with equal projwrtions of good tirjing oil, forms 
a cement for joining earthenware, china, Si.c. aud for article.s 
which have to l>e«r exposure to the weather; the cement thus 
prepared and used should ho dried in an oven. The glue, w'ith 
two parts td" boiling water, mixed np with emery and iamp- 
' black, forms, when two <»r three coats are laid upon stiff paper, 
the slate-paper employed for pocket-books. 
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Method qf smoiM^ Casl-inm^ with almost the same 
Jacility as Wood, 

When the sawing of hot cast-iron was first annonnoed, it 
treated as an idle notion; hot it is now piUctised in a 
great namber of workshops, and proves ver^ advantageons. 
It is not known when it was first adopted ; Pictet observed a 
workman practising it several years ^o ; but Dofi^d, director 
of the iron-works at Ifontalire near Creil, in France, appears 
to be the first who wrote on the subject, and heTeceived bis 
instmctioDS, relative to the process, from D’Arcet. 

It is well know to artisans, that tlic sawing of cold cast- 
iron is not only very tedioos, but vcrj* destructive to the tool; 
the ontside or crust of the cast-iron is generally so hard that the 
saw is blunted at the first stroke, and even {be interior often 
contains particles which are broken out rather than cut 
through. A mode therefore of dividing the largest masses of 
it, flay cerfiiinly be regarded as of considerable importance in 
the arts. 

TTic sawing of cast-iron may be easily accomplished by 
attending to the following instructions : 

1. The iron should be uniformly heated to a cherry red, 
and not higher, as when it approaches to a state of fusion, it 
becomes more tough, and clogs the saw. A furnace is more 
suitable than a for^e, for heating the iron, on account of its 
beating it more uniformly. 

2. A long joiner’s saw should be employed, with its teeth ^ 
set fine, to diminish the resistanfee. It shonld be moved' 
^ickly, and through its wbcde lens^, as in sawing wood. 
When the cut is made, it should be instandy plunged into 
water, to prevent as much as possible, any diminution of its 
temper. 

To prevent the iron from breaking off, when partly cut 
jihrough, it shonld be supported in its whole length. 

A. When a considerable thickness of iron is to be cut 
thron|^, two saws of the same sixe should be in readiness, 
tlmt they may be used and cooled alternately; and their 
sharpness will be found to sustain very little injury by the 

operadim. , 

6. The place at which the saw is to enter, may be marked 

with red Ifad before the iron is heated. 
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Preparation of pure Olive Oil for Chronometert. 

Having several times famished persons with olive oil* pre> 
pared for clinometers in a peculiar manner, and having re¬ 
ceived very favourable testimonials of its superior value, the 
inventor determined to publish his process for this purpose, and 
has accordingly given the following account of it:— 

Put a quantity of the best olive oil into a phial with two or 
three times m much water, so that the phial may be about half 
full. Shake^he phial briskly for a little time, turn the cork 
downwards, and let most part of the water flow out between 
the side of the cork and tlie neck of the phial. Thus the oil 
must be washed live or six times.—After the last quantity of 
water has been drawn ofi', what remains is a mixture of water, 
oil, and mucilage. To separate these from each other, put the 
phial into but v^ater for three or four minutes, and most part of 
the water will fall to the bottom, which must be drawn off as 
before. • 

The oil must then be poured into a smaller phial, which 
being nearly full, must be well corked, set in a cool place, and 
suflfered to stand undisturbed for three or four months, or until 
all the water shall have subsided, with the mucilage on the top 
of it, and the oil, perfectly transparent, swimming on the top of 
the mucilage. When time has thu.s completed the operation, 
the pure oil must be poured ofl' into very small phials, and kept 
in*a cool place, well corked, to preserve it from the air. 

A chronometer which had been taken in a voyage to India 
and back, and had been in use about sixteen months, vibrated as 
frSely as at first, the oil which had been prepared by the above 
process being still in excellent condition ; and all other trials of 
the oil thus purified proved equally satisfactory. 
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HwkvmUe Machine, set in Motion bo the Redaction 

of Water. 

6dppos€ a eyliodw AB. plate XXXIII, 5. terminating 
in a box, and moveable about an axis DE, or poveable on a 
pivot at D, and in a collar towards the upper part A. Suppose 
a bale to be opened at C, if the interior oe entirely fillecl with 
water, the fluid issuing out at €, from the re-action of the 
column of water on the side opposite to C, will cause the 
whole to move round. At F there is ani^her hol^n the oppo¬ 
site side of the box. There may be another box, with similar 
holes, crossing the box CF at right angles. It is obvious, that 
if a stream of water constantly enter at B, suflicient to keep 
the cylinder and boxes full, the whole will tnni round, and may 
be made to not in motion any apparatus, proportional to die 
force with which it moves. 

Where a plentiful fall of water is at roinmand, this mode of 
rendering it usefat as a first mover, mav be suflicient for the 
pnr|B>se, and less expensive than a wheel. It is evident, that 
the trunk AB, need not l>e a cylinder, lint a rectangular case, 
ooiMistiog of finir boards fastened together in the manner of a 
wooden spout, only if the length be considerable, it will be 
premier to bind the lower part of it with iron. If the trunk AB 
IS supported at the upper €*nd hy a collar at A, the mouth will 
be entirely open for the inflnx of the water, but the friction 
U^l he greater than if it merely turned on a pivot at that eticU» 
well as die lower end, and perhaps the expense will be in- 
oteased. If a pivot at £, be therefore adopted, H mav be caused 
to interfere very little with the influx of the wafer, by support¬ 
ing it%Hh two cast-iron crosses, in the manner shown at H, 
and stnkhiff the uppermost of these crosses below the aperture 
or mouth A. By making the crosses deep, in their vertical 
dimensions, they may be made so as to present a very narrow 
^edfge on their upper surfaces, and yet possess a% degree of 
streogth that can be required. 
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Account of a cheap Method of preparing Potash, 
with Observations. 


Thf Agricultaral Society of Manchester has lon;^ recom¬ 
mended the makinp^ of reservoirs for the water which flows 
from dunghills in farm-\ards. This water is strongly impreg¬ 
nated with the salts and putrid matter of the dunghill, and by 
stu;;iiution, it accjuires a much higlier degree of putrescence, 
and prohahly becomes proportiouably more replete with salts. 
When thus collected and improved, it is pumped into a hogs¬ 
head, which being drawn upon a sledge, or small cart, is con¬ 
veyed info the meadows, for the purpose of sprinkling them 
aith this ricli manure. This important improvement inP'ural 
wonoiny, has not probably been extended much beyouu th© 
district of the .society alluded to : and it seem.s to be unknown 
to one of the latest iiiui most intelligent writers on husbandry ; 
for Ix>rd Kaims, in a recent work of his on the subject, has not 


even mentioned it. 

But these reservoirs may be applied to a purpose still more 
snbservient to public utility than that above described. This 
has been demonstrated by Josiah Birch, a gentlem^ who 
carries on an extensive manufactory, and bleaches his own 
v^bo about six montlis ago was induced, b\ a happy torn 
of tiionglK, to try whether the dunghill water might not be 
converted into potashes. He accordingly evaporated a large 
quantity of it, and burnt the residuum in an oven ; the product 
of which so perfectly answered his expectations, that he has 
ever since continued to prepare these ashes, and to employ them 
in Uie operations of bucking. A stranger to that nawowness 
of spirit, whicli seeks the concealment of a lucrative disct^ery, 
he furuiihed the following account for the Royal Society: 

“ The quantity of muck-water used, was twenty-four wine- 
pipes full, which employed a man and two horse* two days, to 
cart it from the pump to the pan ^fcfroin it was boiled ; but 
this expense I shall now save, as I shall lay a sough of bnck, 
which will convey it from the pump to the boiler. The Coals 
used to boil and burn it were one hundred and twenty baskets; 
and 1 suppose each basket weighs six-score pounds or up¬ 
wards. One man was occupied three we«^8 in ^ 

burninjr. The quantity of ashes made was iqr. 

well worth, at the present price of ashes, two guineas per 

hundred. 
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** 9ar/. lor. at 42*. prr cwt.£19 IS* Od 

A mao and two horses, two days, at 

6a per day . £0 12f Od 

120 haaketaofcoaltf, at 5</per basket 2 10 0 
A man’s wages for three weeks ..170 

-4 9 0 


15 4 0 


‘rhe profit, therefore, amoonts to £15 4s, deducting only 
a trifle for the pan and oven." The pan consisted of iron 
plates, tamed up a little at the edges, to which were screwed 
planks of wood, to make it about twenty inches deep. 

Since the period at which the above was written, a great 
difference has arisen in the price ot labour, but the price of 
ashes has also increased, and this, with the saving above 
pointed out in the process originally adopted, will amount to 
more than a counterbalance, lienee the profits arising from 
this preparation of potash, may be considered as sufficiently 
evinced by the foregoing estimate; and they may undoubtedly 
admit of increase by future improvements. In the spring and 
summer seasons, probably, the evaporation might be carried on 
without the aid of fire, by conveyiiTg the dunghill water from 
the reservoir through proper sluices into shallow troughs or 
ponds, of such extent as to afford a sufficient surface for the 
action of the sun and wind. These might be covered in rainy 
weather with awnings of canvass, painted on the outside black, 
and white on the inside; the former with a view to absorb, the 
latter to reflect the rays of light. 

The potash prepared by this process is of a grayish white 
appeflrance; deliquesces a little in moist air, but if kept in a 
dry room, near the fire, acquires a powdery surface. It is 
hard, and of a spongy texture when broken, with many small 
crystals in its substance. The colour of its internal parts is 
dnsky and variegated. To the taste it is acrid, saline, and 
snlpburous. It emits no smell of volatile alkali, either in a 
solid form, dissolved, or when added to lime-water; neither 
does it communicate the sapphire colour to a solution of 
sulphate of copper. Silver is quickly tinged black by it. 
Ten grains of this potash require eleven drops of weak 
sulpbiurio acid to saturate them. The like quantity of salt of 
tartar required of the same acid, twenty-four drops: a strong 
eATervesoence occurred in both mixtures: from the former a 
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•DtphuroQg vapour was exhaled. A tea-spoon-full of the simp 
of violets, diluted with an ounce of water, was changed into a 
bright green colour by five grains of the salt of tartar ; but ten 
grains of this potash were necessary to produce the same hue 
in a similar mixture. Half an ounce of the potash dissolved 
entirely in half a pint of hot water; but when the liquor was 
cold, a large parole sediment subsided to the bottom ; and it 
was found, that this sediment amounted to about two-thirds of 
the whole quantity of ashes used. 

The following general o!»servations may be offered on the 
facts which have been advanced : 

1. This potash is a true fixed vegetable alkali, and a pro¬ 
duct of putrefaction, which appears to have been hitherto un¬ 
noticed. Macqner even in express terms asserts, that “all 
vegetables, not excepting those which in their natural state 
furnish ashes containing much fixed alkali, when bnmt, after 
their acid has been altered by a complete putrefaction, leave 
ashes entirely free from alkali/’ 

If 2. The quantity of alkali contained in this potash, may, 
wiUi some probability, be estimated at one-third of its weight; 
whereas tlje white Muscovy ashes ore stated by Home, in his 
essay, on bleaching, to yield only one-eighth part. Of its 
impurities, sulphur is the most injurious to its bleaching 
powers, and should, in the preparation of it, be carefully 
separated. A longer continued, and more gentle calcination, 
in a furnace supplied with a sufficient current of air, might 
perhaps answer this end. But the most effectual method 
would be to lixiviate the salt with pure water, after a moderate 
fusion, and tlien to evaporate them slowly to dryness. It must, 
however, be remarked, that in thus treating the potash, both 
the action of fire, and the solution in water, convert into earth a 
portion of the alkaline salt. 

3. No quicklime appears to be contained in this potash; 
for a solution of it, poured from its sediment, remained clear, 
though long exposed to the air. Nor did it acquire any milki¬ 
ness from being blown into from the lungs; hut perhaps the 
addition of this caustic substance wonld increase its activity 
and valne, when applied in soap-boiling and other arts: /or 
the Russian potash is more pungent to the taste, saturates a 
larger proportion of acid, and dissolves oils more powerfully 
than the pure alkaline salts: and Dr. Home has proved, that 
these qualities depend on a large admixture of quicklime. 
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4 . It wonid be worthy of trial, to ascertain wlietbcr the 
large purple sediment, which sabsides when this potash is liAi> 
riated, might not be applied to the manofactore of Frttsstan 
blue; or used in the maoner recommendcxi by Macquer for 
dyeing wool and silk. 

3. The farmer, though he live at a disianoe from the 
manufactures iu which potash is employed, may yet find his 
accoQut in preparing it from duiighill water; fur it will famish 
him with a tup dressing fur his garden and land, of great 
fertilising powers. But if fuel be dear where he residcai, and 
conveniences for combustion be wauting, the simple evapora* 
tiem of water may suffice, and the putrid ley, thus reduced to 
a solid form, will prove to tie a rich manure. 

The Author of this memoir practised tiie following method 
of making a compost of dunghill water, at Hart Hill, about 
three miles from Manchester: The weeds and Takings of the 
garden, tiie dressings of the fields, the leaves blown from 
the trees, and other refuse matters, were pot together near the 
reservoir, out of which the matter was uocasiooaliy pumped, 
and scattered over the heap. 8u strong a ferment. almOst 
mstantly excites putrefaction ; and tltese vegetable substances 
tare soon converted into a fertile mould, which retaining the 
•alts and oils of the doogbill-water, suffers the superfluous 
moisture <0 exhale into the air, or to percolate through it. He 
found by experience, that the compost thus prepared, is laid 
on the meadows at less expense, and that it is more efficacious 
and durable in its operation than the sprinkling, which, at stated 
times, they formerly received : for the land, tbongh good, and 
ia fine conditioB, is light and sandy, aad the dungmll water 
qakkly passed below the roots of the vegetables which grow 
upon its surface.* 


A method of estrseting potsih from putstoe top*, lit* l«te|y •n- 
ndwMwd In ««* |mMic joarosU, Si« vott iwportsDt discowry, sod will be focod 
la taoth er port of tbu work. 
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An Account of a Method^ by which Ships that 
have been driven on Shore, and damaged^ in their 
lioUoms^ may be safely removed to distant places 
for repairing. 

On the shores of this island, so eminent for the extent of its 
commerce, there must necessarily be many shipwrecks. Every 
bint, therefore, by which the distress of oar fellow-creatnres 
may be alleviated, or any saving of property made to indivi- 
duals in such situations, should be made known. With this 
view, was originally drawn up, the following account of the 
success which attended a method for the safe removal 9f ships 
that have btfen driven on shore, and damaged in their bottoms, 
to places, (however distant,) for repairing them. 

On the first of January, 1779, in a most dreadful storm, the 
Y'ork East Indiaman, of eight hundred tons, homeward bound, 
with a pepper cargo, parted with her cables in Margate Roads, 
and was driven on shore, within one hundred feet of the head, 
and thirty feet of tlie side of Margate pier, then drawing 
twenty-two fec't six inches of water, the flow of a good spring 
tide at that place being only fourteen feet. 

On the <ird of the same month, the Author of this essay and 
contrivance, went down, as a ship-builder, to assist in devising 
the best means to be adopted which the case admitted. He 
found her perfectly upright, end her sbere (or side appearance) 
the same as when first built, but sunk to the twelve feet 
water-mark, fore and aft, in a bed of chalk mixc^d with a stiff 
bine clay, exactly the shape of her body below that draught of 
water; and from the rudder being tom from her as she 
struck coming on shore, and the violent agitation of the sea 
after her being there, her stern was so greatly injured, as to 
admit free access thereto, which filled her for four days equal 
to the flow of the tide. Having fully informed biniself of ner 
situation, and the flow of the spring tides, and l^ing clearly of 
cminion that she might be again got off, he recomtnended, as 
the first necessary step, the immediate discharge of the car^o, 
and in the progress of that hnsmess, he found that the tide 
always flowed to the same hei^t on the ship ; and when the 
cargo was half discharged, and he knew the remaining part 
should not make her draw more than eighteen feet of water, 
and while he was observing the water at twenty-two feet six 
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incJiea by tbe ship’s marks, she iotantly liAed to serentcea 
feet eight inches, the water and air being before excluded by 
her pressure on the clay, and the atmosphere acting on her 
npper part equal to six hundred tons, which is the weight of 
water usplaced at the diflerence of these two draughts of 
water. 


The moment the ship lifted, it was discovered she had 
received more damage than was at first apprehended, her leaks 
being such as filled her from four to eignteen feet of water in 
<me hour and a half. As nothing efiectual was to be expected 
fircun pnmping, several scnttles or boles in the ship’s side were 
made, and valves fixed thereto, to draw off the water to the 
lowest ebb of the tide, to facilitate the discharge of the remain* 


ing part of the cargo; and after many attempts, an external 
apphcation of sheep-skins sewed on a sail, and thrust uuder Uie 
bottom, succeeded in stopping the body of water from rushing 
so furiously into the ship. This business effected, moderate 
pumping was competent to keep the ship to about six feet water 
wt low water, and by a vigorous effort, the ship could be ren¬ 
dered so light as (when the cargo should be all discharged) to 
be easily removed into deeper water. But as tbe external 
application might be disturbed by so doing, or totally removed 
b^ tbe agitation of the ship, it w as absolutely necessary to pro¬ 
vide son^permanent security for the lives of those who were 
to navig^ her to the river Thames. Under these circum¬ 
stances, the ^ntbor recommended, as the cheapest, quickest, 
and the most effectual plan, to lay a deck in tbe hold, as low as 
tbe water could be pumped to, framed so solidly and securely, 
and calked so tight, as to swim the ship indepenaent of her own 


leal^ bfrttom. 

In the execution of this plan, beams of fir timber, twelve 
inches square, were placed in the hold under every lower deck 
beam in the ship, as low as the water would permit; these 
were in two pieces, for tbe convenience of getting them down, 
and also for the better fixing them of an exact leng^, and 
weH bolted together when in their places. Over these were 
iaid long Dantzic deals, of two inches and a half in thickness, 
weU nailed 4and calked. Against the ship’s side, all fore and 
aft, was well nailed a piece of fir, twelve inches broad, six 
iniAes thick on the lower, and three inches on tbe upp^i* 
to prevent tbe deck (rum rising at the side. Over the deck, at 
ever|rbeani, was laid a cross piece of fir tiiqber, six inches 
deep and twelve inches bro^, reaching from the pillar of 
the hold, to the ship’s side, on which tbe shores were to be 
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placed to resist the pressure of tbe water beneath. On each 
of these, and against tbe lower deck beam, at equal distance 
from the side and middle of tbe ship, was placed an upright 
shore, six inches by twelve inches, the lower end let two 
inches into the cross piece. From the foot of this shore to 
Uie ship’s side, under the end of every lower deck beam, was 
placed a diagonal thore, six inches by twelve, to ease the 
ship’s deck of part of the strain by throwing it on the side. 
An upright shore, of three inches by twelve, was placed from 
tbe end of every cross piece to the lower deck beams at the 
side; and one of three inches by twelve on the midship end of 
every cross piece to the lower deck beam, and nailed to the 
pillars in the hold. Two firm tight bulk-beads or partitions 
were made as near the extremes of the ship as possible. The 
ceiling or inside plank of tbe ship was very securely calked up 
to the lower deck, and the whole formed a complete ship with 
a 6at bottom witbinside to swim the outside leaky one; and 
that bottom being depressed six feet below the external water, 
resisted the ship’s weight above it, equal to five hundred and 
eighty-one tons, and safely conveyed her to the dry dock at 
Deptford. 

Shortly afterwards, the Author was desired to use the same 
method on a Swedish ship, stranded near Margate on the same 
day as the York East indiamau, and swim her teipEondon. 
The burden of this ship being about tw'o hundred and fifty 
tons, the execution of the business was somewhat different to 
that practised with regard to the large ship ; it may therefore 
not be improper to describe it. 

The ship was materially injured; she had lost eight feet 
of her stern-post, and all her keel; several floor-timbers were 
broken, and some of the planks of her bottom, (so as to leave 
a fiolc large enough for a man to get through,) several lower 
deck beams wfere likewise broken, and all the pillars in 
the hold were broken and washed away. It therefore became 
necessary to connect, in some degree, the shattered bottom 
with the ship’s decks not only to support tbe temporary 
deck by which she was to swim up, but to prevent the bot¬ 
tom from being crushed by the weight of the ship when she 
was pot upon blocks i^the^dry dock: to effect which, after 
twelve beams of fir, six inches by twelve, were put across edge¬ 
ways, one under every lower deck beam of the ship, and well 
fastened to the ship’.s side; two upright pieebs were placed to 
each beam of six inches by twelve, securely bolted to the sides 
of the keelson, and scored six inches under the ship's lower 
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4edt beams* aB4 three inches above the beams of the tempo* 
rary deek« mmI woH fastened to each : tiien the deck was laid 
via long tvo*ltiob Dantxic deals, and well nailed and calked : 
the ak^*s inside plank mos also well calked up to the lower 
4e<h. A piece of Or. of twelve inches brood, two inches thick 
Ml the upper, and fonr inches on the Inwer edee, was well ttuilcMl 
to the ship's side nil fore and aft, and wcti calked on both 
edges, to prevent the side of the deck from leaking, or being 
ftneed op by the pressnre of the water against the deck ; atwo- 
inch deal or cross-piece was laid over every bcnim from the 
ship's side to the uprights at the middle'line; then, at eqoal 
distance from the side and middle lino, picoi's ofsix inches 
sqaare, os long as cowld be got down, were put nil fore and aft 
on both stdirs, scori'd two Inches over ever}* cross-piece, and 
Veil bolted through the cross-piece and deck, and into the fir 
beams. From this fore and oft piece or ribband, to the ship's 
side, ond from it to the uprights in the middle, were placed 
tvo rows of diagonal shores, six inches square, the heels of 
Vbfch were securely wedged against the fore and aft piece or 
ribband, which afforded sufficient support to the temporary deck 
without any other shores. Two bulk-heads or partitions were 
bnift, as far os the foremast forwaid, and mizenmost aft, well 
plotikcd^jhored, and calked, to resist the water. 

As SKks laid in Ibis manner, and in so much hurry as the 
time of low water requires, will of consbcjocnce leak in some 
degree; and ns that leakage. Washing from side to side, will 
oanse the ship to lay along, n two-inch deal, twelve inches 
broad, wa.s fixed edgewajs, all fore and aft at the middle line, 
and well calked, to stop half the water on the weather or npper 
side, when the ship would incline either way, which not only 
made her stiffer under sail, but facilitated pumping out the 


water made by leaks in the deck. 

This deck was sixty-three feet long, and twenty-three feet 
broad, and was laid at (live feet five inches above the bottom of 
Ihe keel, or four feet above the top of the floor timbers, and 
svam the ship at twelve feet five inches water, resisting two 
bdodred and sixteen tons, and containing under it, one hundred 
nbd tii#*enty-four tons of water, frhich. pressing against the 
under side of the temporary deck, uctid as ballast, and brought 
her safely info the dry dock at Deptford, from the most dan- 

S erons situation po.ssible, being partly within and partly without 
fargate pier, where she had been left by some Ramsgate-men, 
who had undertaken to remove her from the place where she 
was stranded to a safer one within Margate harbour. 
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Machine for drawing Bolts into and out of Ships. 

The driving of copper bolte into ships, cannot, when they 
are of considerable length, be accomplished by the ordinary 
means of driving nails, without splitting or bending them. 
Several attempts have therefore been made to construct 
machines for the purpose of readily driving them home; in 
this amd the following article we shall describe two inventions 
of this kind, which have been esteemed as the best yet produced. 
£ach of them exhibits a mode of operation with which the 
ingenious mechanic ought to be acquainted, and he can make the 
election which suits his inclination. The instrument described in 
the subsequent article is the more simply and perhaps the most 
efiTectuai of the two, for driving bolts into ships ; but it has not, 
like the invention now to be considered, any application except 
that of driving bolts. 

The first machine we shall describe, is one for drawing 
bolts into as well as out of ships. It is easily worked, and 
takes up little room. It is represented by fig. 1, plate 
XLVIiL 

AAAAAA, is the frame of the machine. B, a cylindrical 
tube, screwed on the inside. C, a wheel with teetfai||pttacbed 
to the cylinder B, and turning round therewith. D, an end¬ 
less screw adapted to tlie wheel C. £, the handle of the winch. 
F, the bolt in the act of being drawn out. GG, blocks to 
support the frame. H, a hollow piece of steel, having an 
outside screw on it, whose threads work within those of the 
cylinder B. To this piece of steel the bolt is to be securely 
rivaled. 

I, a semi-circular piece of steel, which is to be introduced 
into the notches on H, when a similar notch has been cut in the 
bead of the copper bolt, which by this means is prevented from 
turning in H, while drawing. 

K, the bolt, as prepared to receive the machine. 

L, a steel bar, somewhat smaller than the bolt to be drawn in, 
having at one end an inside screw a, and at the other end an 
ontsicus screw that fits the socket screw in B. 

if. a section of an outside screw, having a square hole larger 
thao the bolt. 

N, a bolt ready to be drawn in; it has an outside scrow tA 
one end. 
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Method of driving Idolts into Ships, 

This instrument for driving bolts into ships, consists of a 
tube, formed from separate pieces of cast iron, which are 
placed upon the lieads of each other, and firmly held together 
by iron circ les or rings over the joints of the tube. The lowest 
ring is pointed, to keep the tube steady upon the wood. The 
holt being entered into the end of the hole bored in the wood of 
the ship, and completely covered by the iron tube, is driven 
forward within the cylinder by an iron or steel punch, placed 
against the head of the holt, which punch is stmck by a mall; 
and as the holt goes further into the wood, parts of tlie tubes 
are unscrewed and taken off, till the bolt is driven into its place 
Up to the head. The tubes are about five inches in circum¬ 
ference, and will admit a bolt of seven-eighths of an indi in 
diameter. 

Tliis machine is represenlod in plate XKVIII, figs. 2, 3, 
4, and 5. 

Fig. 2, A, the copper bolt, with one end entered into the 
wood, previous to fixing the tube. 

B, a piece of timber, or ship’s side, into which the bolt is 
intended to l>e driven. 

Fig. B, CCCC, the parts of the iron tube fastened together, 
ready to he put on the bolt A. 

l>f)lH)U, iron or brass rings with thumb-screws, placed 
over the j«)ints of the tnbe, to hold them firmly together. 

EEKKE, the thumb-.sorews, which keep the rings and tubes 
firm ill their proper places. 

F, two points formed on the lower ring: they are to stick 
Into the timber, to enable the tube to be held firmly in its 
place. 

Fig. 4. shows the separation of the parts of the tube, wkioh 
is effected by slackening the thumb-screws and rings. 

To put the parts of the lube together, slide the rings over the 
joints, placed as close as possible; then, by tightening the 
thumb-screws, the whole will be rendered firm, and the length 
of the tube may bo continued as far as may be reqniredi 

Fig. 5, two steel punches or drifts, to be placed on the 
head of the copper bolt within the tnbe, whilst driving. 
Tlie blow given upon the punch drives forward the bolt. The 
shortest of them. G, should be used first, and, when diiveti 
nearly to its head, sbonld be taken out of the tnbe, and the 
longer punch, H, applied in its place. 
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Deimpltofi a Floating Light, calculated to sate 
iik Lkm of Persomt who Jail overhoard in tlte 
Nigki.,from a SAig. 

It if |m»poa«4» ui <Hrdcr to mider tlii« ftoatiog light useful, 
that it be placed every aight under the care of ^e officers oo 
watch; that its huap be frequently triauned and supplied with 
Iresfa oil, and its wich aoisteoed with spirits of turpentine, in 
ord^w timt it may take fire with the least touch of a lamp or 
candle, and wheTOver the alarai is given of any of the sailors 
faihog overboard in the night, the officer oo watch may light 
the lamp in the lantern belonging to the float as expeditiously 
as possible, and let the float down by a small cord, wound 
upon an iron reel, into the water, till it has floated about 
one second oi thbe, and the float is a little way out of the per< 
pendicolar of the small cord. He is then to secnre the cord 
on the red, to prevent its unwinding, and toss it overboard. 
The red will sink down, and pull the line almost perpendicnlar, 
asid thus It will not be liable to entangle the person when he 
awims to the float, who, when he has got bold of the ban- 
diaa of it, may move it very fast which way fan will, only by 
striking his tegs in the same manner aa be does when be swims; 
aad as the U^t of the lamp will be a certain guide for the 
peraoa fliUen overboard to find the float, to it will also direct 
than ia the ship to find the man and float. And when the 
ahip has tacked about, and is come to the float, then the 
following method is proposed to take op the man and float 
into the fhip, viz. u lantern, with a rope ladder, may be let 
dowa by a cwrd from the ship, till a cross-bar below the laa- 
fcza loaches the water, which mav be seen by them in the 
Aip by means of the light £ram the bottom of the lantern, 
apd thus the man ia the water may lay hold of the cross-bar, 
npd fix his feet on one of the steps of the rope ladder, and he 
then lay hold of the iron bar or handle of the float with 
mo faaad, and hang it eu the book of the rope, above the cross- 
Inr,. winch being donci the man and jppat ma^ be both safely 
liftedinte the ship. 

. Tlte ioating lii^t consists of a hollow vessel ia the form 
of a boat, made of tinaed troa plate, a b, fig. 6, plate XXiV'III, 
the jointf of which are oarernlly seldereo, so at to keep out 
the water. The boat is twenty-seven inches long, tfairteen 
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Lroad in tiw middle, and twelre deep, and ig sufficient to sup¬ 
port a man in the water. From the gunwale of the boat, on 
each side, projects a handle c d, soldered fast to it for the 
to hold by. * * 

A metal ring, 0 /, is connected’with the Imat by four 
upright pieces, within which is another smallot ring, turning 
oU pivots, fastened to the ringe /, in the directiioh of the boats 
length : the internal ring supports a small lanter# by an axis 
which passes through it, ana is pivoted into th# ring at each 
end. in the direction of the boat’s brdidtii. BjrSieans of these 
rings the lantern will remain in a vertical poB^ob^ independent 
of the boat’s motion. 

On the first alarm of a man falling ovmbofird in the night, 
the candle is to be lighted, and the nmcbine lowered into the 
sea by the rope. If the man should be at a snudl distance from 
the ship, he may, by means of the rope, be token on board 
immediately on his reaching tho machine; if not, the rope may 
be secured on the iron reel, to prevent its unwinding, and cast 
off, and the light will direct the man where to find it, and 
bolding fast by the two handles, he will be supported in the 
water. 

Fig. 7, h is a rope ladder, having a lantern attached to it, as 
well to direct the person in the water to the rope ladder, as to 
enable the persons who lower the ladder, to let it down till tho 
cross;>bar k reaches the water ; I is a hook to hang the floating 
light upon. 

Fig. 8, m is tho reel for the line, by which the floating light 
is to he lowered. 

Aithoagb the floating light above described, is perfectly 
adequate to the end designed, and Cie iovdction of it is highly 
creditable to its benevolent proposer, yet it is much to be ap« 
prehended, that the use of it will not he rapidly txtendedi 
Men are strongly disposed to forbear precautions, from th# 
n^lect of whi 9 n they expect they shall not suffer. Thef most 
eflw^ve step towards rendering t^ use of It general, would be 
itSi^trodncticm on board national i^sels, Imr which vseful exi* 
paSute is seldom spaced ; the value of the invention would thee 
iqfipear, as a record could he obtained of numbmr of cases 
tn wfai^ it proved conducive to the saving of lives ; and the 
loss of a man whom the use of it would here saved, might be« 
come a disgrace to the owners andlcaptain of any vessel unpro* 
vided with it. 
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^ ]for$atk for loadmg omd wdoadmg Goodo, 

j|. MTl^lo iBMliiiM for liwding and iiiilo«ding good# it c«]> 
f«l«tod fo lemter ettflalial ternoe to tndetmeii who with to 
mm*g9 Uidr coooonia with at mooli oon^octoets m posiibto. 
llie one it cnpobie of lilting o ton wet|^t while 

worked hv ono ami only, ana eren when so constmcled as not 
to exceed one bnndred and twelve poaods in weight 

It it lenratwoted at fig, I, plate XXdX. A the winch by 
which the oar B« hanOg uereon two endless screws or worms, 
CC, whidb, warding in the toothed wheels Dt), fixed to the 
harreb ££, round which the ropes FF, cotl, wind up or let 
down the load, at the occaaion re<)uire8. 

The it^»M FF, pastil^ over the two pulleys GG, are brought 
round; and their ends, having hooks for that purpose, ore 
hitcbad into tiaplet, fix^ to the (root of the cart or otlier car 
riagp. Within these ropes the Ifiad H is placed on a common 
poUay I, which forint an inclined plane, up which, by the turn¬ 
ing of the wincb^ as the ropes are wound upon the barrels, the 
Ifl^ it raised into the carriage. 

KK, the frame, intended to represent the part of the cart 
or other carriage on which the machine is occasionidly to be 
placed. 

The whole of the barrels and cog-wheels are contained'in 
an iron box t^ tides of which are represented in the plate 
ns lhat the oonstmetion of the several parts may be 

ifoown. 


1 
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QmgtruciioB of a new undershot Waterwheel, 

' •''•I'.. , ' ^ ' 

TD{>oi|Bt oot the superiority M the new coustruction, the fol- 
hoiiideitfieiis relfttive to the coiuiibi^ ilaii^^ witer- 
wliheTteost he j^enited':— 

^iPirst,—^In eommoo water-wheels, more than haHUhe water 
ffii^ 1^ throoghHhwtrhed, without girieg it any 

aasistanee. 

Secondly,—The floats coming out of the trihlWiter are re¬ 
sisted with almost tbe whole weight of the atmosphere, at the 
instatd; they leave therscyrface of tbe water. 

Thirdly,—The same quantity of water which passes he* 
tween the flouts at the head, must of course pass between 
them at tbe tail, aud consequently impede the motion of 
the wheel. 

fn the new water-wheel, described below, 

First,—No water can pass but what acts, with all its force, 
on the extremity of the wheel. 

Sccuudlji,—'I'lie floats coming out of the water in an obKqse 
direction, prevent the weight of the atmosphere from taking 
any effect. 

Thirdly,—Although the new water-wheel is heavier than 
that on the old eonstructiou, yet it runs lighter on its axis, the 
water having a tendency to float it. 

Fourthly,—By experiments made with models, it appears 
that tbe new wheel has many advantages over the common 
wheel; and as, w hen it works in deep t^-wat<n*, it will carry 
weights in the proportion of three to one, it will ^6 particiiiarly 
serviceable in tide-mills. 

A, plate XLIX, fig. 2, the body of the water-wbeel, which 
is hollow, in tbe form of a drum, and is so conatracted as to be 
ptoof against the admission ot* watot witldn it. 

B, the axis on which it turns. 

C, the float-boards, placed on flie peri^beiy of tbe wheel. 
Eachi’board is obliquely fixed flroi to the ilm of it, and to the 
liodyof the drum. 

b, the reservoir, containing the water. 

E, the penstock, which regulates the quantity of water 
tUiihiRg to the wheel. 

F, the current of water which has pasted the wheel. 

Fig. 8, Is a firoot view of the w otnr-wbeel, showing tiie 
obliqne direction in whiob the float-boards C are placed on the 
face of the wheel. 
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A Mill far grinding hard Su&sianees. 

la pli^ li, 1, where the refHMafntatioo of this mill is 
Ifiven, the front is sopposed to be remated, to show the interior 
eonstmotioD. 

A, is the hopper or recepliob«C|#|«fldkstaii€e8 intended to 

be ground. - ' 

B, a spiral wire in the form of a fetened cone, to regulate 
the descent €>f the contents of the hopper. 

C, an inclined iron pime,* hung npon a pin on its higher 
end: it agitates the wire B; its lower end rests on the grooved 
axis D. . 

D, the grooved axis, or grinding cylinder, which acts 
against the channelled irim>plate £. 

F. a screw on the side <if the mill, hf means of which the 
iron>^te £, is brought nearer to or removed further from the 
axis D, according as the substance to be ^poand is wanted in a 
coarser or finer powder. 

6, the handle by which motion is givmi to the axis. 

H, the tube from whence the articles, when ground, are 
received. 

A mill of this description has been found perfectly well 
adapted to the purpose of pioding coflee, bones, ashes, and 
similar substances ; it has also been found eflectual and expe¬ 
ditions in breaking down beans, pease, malt, barley. &c. 
The spiral wire in the hopper, forms a very simple and useful 
addition to the mill, and saves the loss of time which frequently 
occurs by the stoppage or irregularity of the supply from the 
hopper, in mills which have no such convenience. ^ hts part of 
the invention may be applied with great facility, and at an 
inconsiderable expence, to nulls at present in use of other 
constrnctioDs. 

Although a mill of this constraction is, as just stated, 
adapted to grind hard substances, of dtfihrent degrees of 
hfirnness ; yet wbcm it is intended to grind only substances of 
one sort, or different substances of the same depee of bpdness. 
It may be speciaity adapted to them. This will consist in form¬ 
ing ihe teeth of the grooved axis D by surfaces making an 
angle more less aonte, according to the resistance to be over* 
eomot-*4liO more aonte angle having the sharpor edge, is of 
aoorse fittest for the softest sahstanee. 
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BnUock’t drawback lock. 


Improved J}rawback Lock for House Doors. 

It is well known, that the bevel of the drawback house-door 
lock in common use is opt to become rusty ; in which state it 
requires yreat force to shut the door, besides occasioning a 
disagreeable noise, and shaking the building. It has frequently 
happened, also, that the house has been exposed to robber}, 
from the door being left unlatched, when supposed to be fast. 
The improvement propo.sed removes all these inconveniences, 
as it lets the bolt shoot into the staple immediately when the 
door close.s, but not before; and the reliever works so very 
easily, that the door is made fast with one twenty-fourth part of 
the force re<juired with locks upon the common construction. 
Two ounces added to the reliever will shoot the lock with more 
ease than three pounds will do, applied to the bevel bolt; and 
if the lock is rusty, the advantage will be much more in favour 
of the new method. The construction of the improvement is 
.simple and cheap; and it may be added to any old lock. It 
iiv.iN be advantageously applied to French windows and glass- 
doors. as it prevent.'* the doors from being strained, or the glass 
broken, bv the force applied to shut them. 

’• A, fig. ii, plate L, is the new iron latch here affixed to an 
old common drawback house-lock. 

B, an iron pin at one end of the latch, on wdiich pin it is 
moN cable. 

i\ a projecting part of the latch, which, when the common 
spring h*>!t I) of the lock is drawn back, in the usual manner, 
is forced into the nick on its higher part at E, by the spring F, 
underneath the latch. 

The holtl> then remains within the lock, until, on closing- 
the door, the reliever G gently presses on the lock box, fixed in. 
Uie common w ay on the door cheek ; which pressure draws tlio 
projecting part 'C out of the nick E, and permits the end of tlie 
bolt D. by the force of the spring II, to slide into the lock box, 
•'»^d fasten the door. 


17. V oi.. i. 


k' V 






354 COMl*fiNDlUM OP PRACTICAL INVENTIONS. 


B»li9m’» }wry WMst. 


Improved Jury Masts, 

The improved jurv masts are intended to be formed from 
tbe spare spars usually carried on board hint’s ships, and in 
every merchantman that is properly found. They will enable 
the ship to carrj as much sail as on the usual regular mast; and 
the value of such an acquisition, in case of necessity, all nauti¬ 
cal men are qualified to appreciate. 

In plate LI, figs. 1, 2, and 3, AA represents the partners or 
pieces of timber which are bolted to the quarter deck for the 
mast to rest upon. 

B is the stump of the lower mast, which is cut square at 
the top, and of the same size as the head of the original mast; 
upon this square, the main and spare lower caps a a are fixed; 
two mortises must be cut in the partners AA, to receive squares 
made at the lowtr ends of the two temporary masts OD, which 
are supported by the caps a a ; one of them is a spare main top¬ 
mast, the other a baud-mast; tliese two support the main-top E, 
additional sqnares being made on the tressel-trees to receive 
each of them. 

Is a cap shown in fig. 2, made of four-inch plank doubled 
for the purpose, and fitted upon the heads of the roasts Dl>, 
for a fore top-mast FF, the heel of which rests in a mortise 
made in the stump of the lower mast; it is also steadied by a 
doable cap G, separately shown in tig. 3, on which it fits finally 
on the top. 

The top-gallant mast U is fixed to the mast F by the top and 
cap in the usual manner. 

The figs. 2 and 3 show the caps separated from the masts, 
and are the only things necessary to be made for the purpose; 
and the object of t^e cap, fig. 2, is to steady and prevent any 
wringing of the lower jury mast, and to fid the top-mast when¬ 
ever it is reefed. 

The fore top-mast FF appears in two separate pieces on 
account of its length. 
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CapUiin BtUl on anchort. 


Improved Construction of Anchors^ and Mode of 

fishing them. 

The great expense of timber for anchor-stocks, and the 
frequency of their failing or giving way in the centre, where the 
square of the anchor is let into the stock, induced the inventor 
to think of devising some plan of an anchor which might be 
cheaper in construction, and more likely to hold in various 
situations, than those in common use. 

Tlie new anchor, in external appearance, differs very little 
from the common anchor ; the improvement consists in forming 
and fixing the shank of the anchor to the stock. 

The stock a a, figs. G and 7, plate LI, is made of two 
pieces of ouk bolted together, and well secured by hoops. In 
the common method, in order to prevent the anchor-stock from 
slipping of)' the* shank, a .square projection b b, fig. 8, is forged 
upon the shank ; this is improved as shown in fig. 6, where 
this projctlcn cl cl is exteiuled on each side (W the shank, far 
enough to rct eive two bolts through each of these extensions, 
which bolts hold firml\ together the two pieces of timber which 
form the stock, and secure the stock fast to the shank. Two 
iron hoops, lig. 7, e e, are driven on the stock between the 
bolts, iiud f ff f are other hoops, and y ^ ^ <7 are treenails to 
strengthen the w hole. On account of the additional weight of 
the stoX’k, there is a greater probability that this anchor will 
hold HI the ground ; particularly in the case of banks which 
shtdve suddenly down from the shore, as at St. Helena, Caw- 
sand Bay, and indeed most of the islands of the West Indies. 
The proportion of additional iron is in all anchors to be twice 
and a half the diameter of the shank from each side at the 
stock ; and of course this mode will supply the place of the 
present nuts, which are only intended to prevent the stock 
from slipping in and out whenever it becomes loose, an accident 
to which anchors are very liable in hot climates. 

The common mode of fishing an anchor is frequently at¬ 
tended with accidents both to the ship and crew, from the 
anchor slipping unexpectedly in raising it to its proper position. 
A hint therefore for rendering it more safe and easy cannot be 
unacceptable. 

Fig. 4, plate LI, represents the new mode of fishing an 
anchor, fig. 5, is an enlarged view of the double hooks for this 
purpose. 
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=#= 



In the usualoperaticm offteavlng an anchor, it i8?$Wn un 
by 9 lbe enable until it appears above water; the ca^e will 
not now raise it higher; it is therefore bowsed up by fie cat- 
block n. 4, from Uie cat-bead 6, the cable d being sliitkened 
out as it rises. When it is got up as high as the cat-block will 
raise it, a strong hook, caliod the‘6sh book, fastened to a rope 
«, trhich is suspended by a taoklp from the shrouds, isllfoked 
to the anchor at the bottom of^ the shank, and dins tha^fitis of 
the anchor are elevated above the stork, until one df the 
flukes is brought np to the timber heads //, to which it || made 
fast by a rope and chain, called the sbank painter. In this 
operation the fish-hook sometimes slips and occasions mischief, 
to remedy which, it is proptMW^d simply to apply two h^k s 
instemi of one. by which a firm hold will be obtained. Ttl^ 
hooka are shewn npon an enlarged scale at ff ff, fig. 5, attached 
to the rope e; each of these hooks takes one of the arras of 
the anchor, close to the shank, and holds it firmlv t i are two 
small lines made fast to the books, to direct them so as to get 
proper hold of tl^ anchor. 


Universal Screw Wrench. 


Thc'otility of a screw wrench which can be adapted to 
screw heads and note of different sizes, is well known to {Mf'rsons 
wtra have the care of machinery. For want of such a one, or 
for wont of one which eatt be used with the same steadings 
a^ effect as a solid wreaeb, serew heads arf pflm 

cdttsidePably injured. The new wrench, l^ pciH 
and screw, is adjusted Iflif fibe greaMat «a<e 
required; and in that be lenderi#^ 

any one hitherto invenhai. 

1 is a perspective vie# cf if^ 
ntk %. 3 an enlarged 

ant to be turned is OliehfWlddi 

lie, is forged in the same the 

other/ f is moveable between twoj 
fi$p»jMtW by the strong screw t, Wi 
n£i## tinrongh the moveable-one, ^ 
l|l» a nut screwed upon it; 
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harlew'g umivemd wreiuk.—FnUa m oAting «jfpikg mtder water. 
* ——————————————— ' ———— 

through the moveable jaw, and ita point presses upon the bottom 
of a cavity made in the fixed jaw, shown at m in the section 
fig. 2. To make the wrench fit any particular screw head or 
nut, the nut upon the strong screw t most first be loosened, 
and the screw A screwed in orient of the moveable jaw, until 
the opening A <7 is just the proper width to receive the screw 
head or nut to be turned by the wrench ; the nut of the screw 
t is then to be screwed down, until it presses upon the jaw 
and holds it perfectly tight. • 


Machine for cutting off Piles under Water. 

In plate LII. figs. 4 and 5, A A is the external frame, which is 
’ framed at right angles ; and when the frame oa is laid level, the 
piles are cut off perfectly so or in any other direction in which 
it is placed. 

wB, internal frame, 

CC, upright spindle and handle, which, with the racks and 
{finions, 

DD, advance or recede the internal frame. 

EE, upright spindle and handle fi.xed to the internal frame, 
by which the saw FF, is -.vorked. In a piece of iron, fixed 
behind the saw, is a mortise J] by which the saw is admitted to 
advance uppu its centre as the work goes on; and thus the 
piles may be cut in any direction required. The saw is held 
fast or loosened by a screw underneath. 

GG, vertical racks, worked by a horizontal .spindle with 

f tinioDS, by which the internal frame and saw is raised and 
owered, to cut off piles at various heights. 

HH, a wheel with pall, to support the frame at any deter¬ 
mined height. 

I, a circular saw to be used occasionally. 
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Machinesfor Shoemakers. 

The posture in which shoemakers work when silting, is 
exceedingly ii^urious to their health occasioning piles, gravel, 
indigestion, and other severe disorders, which olten ultimately 
bring them to a premature grave. The invention of the hr!»'t 
machine made to enulile shot'iuakers to wt)rk in a better position, 
originated in a hint given to Thomas Holden of I’ettlewoith, 
one o( Uie trade, by l*eter Alurtin, of l’elbt>rough, surgeon, 
who recommended his patient to reiitupiish his buNiiu ss, or 
invent some method to do his work ^tandmg. The in.u liine 
produced, resembled in its general lorm a small stand or t!ir«-e- 
foot table, the top of whieh was little more than the si/.e ol 
a shoe, aud was luovtMble, so as to In; easily set at any null 
nation. Afterwards otlier iiuu huies for the like jiurpose weie 
invented by diflerent pt rsoiis ; particularly one in 1N)I, by a 
Thomas Parker of London, w ho stated to a Committee of the 
Society for the EiKoiiragement of Arts, iVi'. that he had never 
beard of any invention tor the same (lurpose. He was rewarded 
with fifteen guineas. His machine consists of a hench standing 
on four legs, the top of it being about four leet from the 
ground. A circular cushion, in diameter at least e({uai to the 
length of a shoe, is placed on the bench. Through the centre 
of the cushion, aud through the bench, is a hole to admit a 
strap, which being brought double through the hole, forms 
on the top of the cushion a loop to admit the shoe, containing 
the last. When therefore the lower ends of the strap are 
fastened to a board on the floor, like the treadle of a fciot-lathe. 
the workman, pressing upon (his board, bolds the shoe sutli- 
ciently tight upon the cushion to proceed with bis work, and by 
taking ofl' the pressure of bis foot, the shoo can be turned or 
taken of. The cushion is a block of wood, and is directed to 
be stuffed with wool or hair to give it elasticity, and covered 
writh leather. A small cushion is used to adjust the position of 
the shoe occasionally. The cost of this machine is e.stimuted 
at two guineas. 

Sabsequently other machines have been invented with the 
same view as the above, and we shall describe three of them, 
which appear to combine the most important requisites. 
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HabUna mtachitw/or •Ao«wUwr«.—A’<(uu'« machine fttr altocmahera. 


FIRST MACHINE. 

TLiis macbiDe is entitled a ** machine for boot and shoe- 
makers,” but is principally designed for the latter. It has been 
much approved by the trade, as afl'ording great comfort and 
couveuienco. it is represented in plate LllL 

i'ig. 1, a, the bench, standing on four legs, about four feet 
from the ground. 

b, a circular cushion affixed to the bench, in the centre of 
which cushion is a hole quite through the bench, through which 
a leathern strap c is brought up from below. This strap holds 
the woik and last firmly upon the cushion, in any position 
rocjwired b\ means of Uic workman’s foot placed upon the 
treadle d. 

e, Shows the last upon the cushion, with the strap holding 
it firm. 

J, In a .scat for the workman to use occasionally : it is 
supported behind by two legs, and iu the front by a cross piece 
of wood, into which a projecting arm extends from the seat, 
mid allows the seat to be removed nearer to or further from the 
work, as may be required. 

t/, A shelf on which the hammer may be laid. 

/i, A leathern bag, to contain the tools. 

i, A drawer to hold such articles as should be kept free from 
dust. 

k, I.<ealheru slips to contain the knives. 

l, A whelstoue, on which the knives are to be sharpened \ 
It is moveable on an upright pivot or axis /a. 

n, The upper part of the beut h, to hold the lap-stone, &c. 

Fig. 2, the lap-stone. The conical part o, lits into the bole 
in the cu.shion b, so as to be iirra whilst the leather is beaten with 
the hummer. 


SECUM) MACHINE. 

This machine wdll answer the purpose of the shoemaker, 
but is more particularly intended for the use of boot-closers, 
harness-makers, leather-pipe makers, to enable them to 
perforin their work in a standing posture, and it has been found 
upon trial to answer the ends designed. 

Fig. 3, plate LIII, a the clamp or boot-holder, having a 
cross joint acting within the block 6, more plainly shown in the 
section of the block at hg. 5. 
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mmekim/it mmekim/vV^iUmmakeri^lt 


c, A tUroitgpfeott of wood firmly fixed in t!ie iahle, liaviiig 
tliree lioktt or mortises to receive the tentm of Uie Idooh end 
tliereby eller the positioii of the clamp or boot-lioMer; the 
sloping one Is for saddihrs* work ; the other two being one poor 
tile other, are to raise or lower the. work, to anit the height of 
the workman, dd. The lower anas of tiie hool-holder; e t, 
straps from the pedal m, joined to the arms by small books, by 
which means the foot being pressed on the pedal, lightens the 
work in the boot-holder; //»a box or table with a drawer 
under it. 

y, A aotstsg strap, senring'fbr the p^al strap to be fas¬ 
tened to whlni the boot-ladder is placed obliquely. 

Fig. 4, a side view of tiie block, and of the boot-holder 
clauming a piece of leathm*. 

Fig. 5. a section of the joint in the block, one arm of the 
claayp or boot-closer being mortised through the other. 

Ing. 6, a side view of a table with a half round ami h 
^mortised into tibe post t) baring a strap k reaching down tu the 
pedal to hold the work on ; /, another mortise for the post i, to 
tnm the other end foremost. 

Fig. 7, transverse section of the block h, figs. 3 and 4. 

Fig. 8. a section of the block h. 

Fig. 9, a plan of the toble, showing the two mortijces of the 
post t. 


thihd MAcniNR. 

The last machine we shall describe for the nse of this trade, 
is still more simple and economical than the precedingN and 
therefore extremely likely to be generally used. - It holds tbe 
boot or shoe very steadily, and cmn be afforded at the price of 
seven shillings. It can easily be fixed to a window by screws, 
or by two or three holdfasts, with a strong foot to support the 
end to which the foot-strap is fixed ; bat many windows are so 
convenient as not to require afoot post. A shelf or board fixed 
near it will hold alLthetools, Tbe nacbilid amy, if required, bo 
fixed on a small but vary strong bemdi made for tiie purpose, 
tihhe lever or stay wrbich lifts np Mid down, and'^iwiiiws from 
side io side, is of great use. It will fit etthw a large or samll 
■hoe; when it is down, the shoe is h^d firm betweem it i^d the 
' skle the miehine, and kept tight h^ the foot nressing on 
the strap. When this lever is thrown tpick, it leaves room 
for tbe heel to go down and rest on the bent stay at tbe bottom, 
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m that the work at the toe may bo done with pleasure; and 
when any thing is wanting to be worked at the heel, the toe 
'rests on the stay below, and is in most cases held by the 
strap. 

plate lilV, represents a plan of this machine; 
fig. 2, a perspective view of it in use; and fig. 3, a section 
Ibrougb tlie middle. The machine consists of an oblong frame 
of wood formed oftwosidesAB fig, 1, with cross-pieces CDEF; 
it is vt‘ry convenicMtly fixed in a situation, and at a proper 
height for working, by screwing it down to a window siH, 
(a position of which is shown in fig. 2, at G,) by means of 
two strews a a, such as are used for bedsteads; these, and 
an iron bracket I, fig. 2, extending from the front E, of the 
luachiite, being screwed against the wainscot P, support 
the machine very steadily; or a stand consisting of proper 
legs may be used if preferred. The parts ABDEF, of the 
fliachiue, are covered with leather, so as to become like 
cushions to support the last, as shewn at L, fig. 2, and it is 
held down by a strap M, (in the manner shown by the figure,) 
which luis a loop or treadle at the bottom for the foot. The 
principal novelty of the invention, consists iu a lever H, 
whii h is attaclied by an iron link b, to a wire d, fig. 1, upon 
whii'h it mo\es us a centre; aud when tliat is down in its place, 
as ill fig. i, u small |K>int or beak of iron d, fig. 3, enters into 
boles made in uu iron plate c, and the other end of the lever 
comes to rest on a (op which, as shown in fig. 1, has 

several holes in it; and thu end of J1 ha.s also a little iron 
beak which enU^rs these holes; thus when the piece H is shut 
down, it becomes an immoveable cross-bar of the frame, and 
the last luav he held or wedged in, between this and either'^ 
side A or of the frame, in the manner shown by the 
dotted lines in fig. 1, and may be beld down ^ the strap M ; 
bat to adjust the width of the opening HA, or HB, (fig. 1,) on 
which the last lies, nothing more is necessary than to lift up the 
lever 11, so that the point d, fig. 3, clears the holes of the 
plate e, then sliding the link b, along the wire d, to the 
intended width, and shutting it down again, the beak or the 
point d, fig. 3, enters some other hole in the plate e, and 
holds the lever II fast in the new position, sq as to adapt it 
to the width of any last, or to hold it in any position at 
pleasure. 

At other times the last is held down in the manner of 
fig. 2, by the foot-strap M, pressing the lever H upon it; in 
18. voE. I. 2Z 
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Method of eonalm^img tm mr-tight Door-hinge, 

This invention was applied in the first instance to the joints 
of a fiaidinp screen, so as to fold either way without admitUng 
the smallest qnantity of air, but it is equally npplu able to the 
haogittg of doors. 

Fig. 4, plate LIV, represents a plan of the joint AB 
two sides of the screens with circular ends, joined by a piece 
of leather reaching from top to bottom, intoned at C, and 
wnmpiog (like the letter s) partly round the ciir\e of ono fold 
oiwm screen, and partly roitiM the oAer to 0, where it is also 
ftstcmed. 

EF. a chain formed of brass plates riveted together, wind¬ 
ing round in a groove from off one fold of the screen on to the 
other, the contrary way to the leather, and thus mutnally keep¬ 
ing each other stretched tight, the chain winding on when the 
leather Jfinds off. and vice mrm; thus they move smoothly 
rOf&Bd one smother. 

O, fig. 5. a piece of brass (left out in the last fipire, in 
order to show the dinin) screwed to the centre of each curve 
of the screens which forms the hm|^; and by keeping the 
fcdds df the screens at their proper wstance, secures the easy 
action of the chains and leather, cndf prevents their being ever- 
itreiched. 

UH, a line of green twist fiuEeimd along the beUmn of ffie 
iepeeiis, and fastened through a ftnplP on fhe joint»il€l, servlag 
• the screen air>tight on the dooit ^ 

f^6, is an elevation, sliowli| He lip nod hdl^ juiEts, 


wHil the same letters of r«linmio4^ 
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Construction of Time-keepers delivered to the Board 
of Longitude^ March 7, 1805. 

The escapement is detached, and the best of all others 
for an equal measure of time : because the vibrations of the 
balance are free from the friction of the wheels, in the 
manner here adopted, except about one-twelfth part of the 
circle, whilst the scape-wheel acts on the pallet to keep up the 
motion of the balance, which is don# wim considerably more 
power and h*ss friction than by other escapements, because it 
receives bu( one blow' from the wheel, whilst other escape¬ 
ments receive two; it has also an equal advantage in the 
quickness of train, and when the impulse is g^ven to the 
balance by the wheel, it is given in a similar direction, and not 
in oppf)sition, us most escapements are which produce recoil. 
This is clearly proved by it# causing a heavier balance to 
vibrate to a greater distance. The escapement should be made 
ill the following manner. 

The pivots of the balance axis should be the size of the 
verge-pivots of a good common-sized pocket-watch, and of 
the shape shown at fig. 1, plate LV, which will greatly add 
to their strength, the extreme end, or acting part, only being 
straight; the jewel-hole should be as shallow as possible, so 
as not to endanger cutting the pivot, and the part of action of 
the hole made quite back, with only a very narrow chamfer 
behind to retain the oil; deep holes are very bad, for when 
the oil becomes glutinous, it will make the pivots stick, so as 
to prevent the balance from its nsual vibration. The paUet 
should be half the diameter of the wheel, or a little larger, 
for if smaller, or one-fourth of the diameter, as Arnold’s is, 
the wheel will then have too much action on it, which will 
increase the friction considerably, and likewise cause the 
balance to swing much farther to clear the wheel; conse¬ 
quently a check in the motion of the balance may stop the 
watch; and tiiis, doubtless, often causes Timekeepers, so 
constructed, to stop. The face of the pallet should run in a 
line of equal dislauce between the centre of the pallet and its 
extremityand not in a right line to its centre, as this causes 
an increase of friction, and a loss of that power which is 
obtained by the wheel acting on the extremity of the pallet: 
This is dearly proved by time, from the holes worn by the 
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points of teeth in all pallets that run in a line to the centre. 
The scape-wheel teeth should form the same direction as the 
face of the pallet, under rut for the said purpose of avoiding 
friction, and maintaining the power, and ftir safe locking. I'he 
points of the wheel teeth most not he rounded off, but left u.h 
sharp as po.ssible. The pivots of the scape-wheel are to be a 
very little larger than the balance-pivots. 

The wheel is locked by a spring instead of a detent with 
srtvots, as Uie French have made them; for those pivots most 
have oil, and when the oil thickens, then the spring of the 
pivot detents is so allected by it as to prevent the detent 
from falling into the wheel quick enough; the cotisef|uence 
of this is, irregtihu; time and stoppage of the watch ; and if 
ever such a watch went well for twdve miaitUs, accident must 
Imve favoured it. 

When the spring is planted on the side of the wheel, as in 
this escapement, the part on which the wheel rests should he 
a little short of a right angle, so. that the w heel may‘have a 
tendency to draw the spring Into it; for if sloped tlu^ other 
way, or beyond a right angle, it will have a ttMidenrv to push 
the spring out; in that case the wheel will have liberty to run. 

whed shoukl take no more bold on the spring than just 
auflicient to stop it; for if more, friction will l^e increased. 
The smsdl rednm spring should be as thin as possible at the 
end fastesied to tbe other .spring, but at the outer qpd a iittk* 
thicker; the spring should be planted down so close to the 
wheel as only to be just free of it. The discharging pallet 
abonl one-third, or nearly one-half the size of the large or main 
pattet, the face of it in a right line to tbe centre, the back of 
it a hide remnding and off from the centre. Great care must 
be used tn taking off the edges of this discharging piece, to 
make it ronnd, to prevent cutting the spring, nor cam it !>« 
made too thin if it will not cut^ the end of it nearest the 
balance should, be a little more out from the centre of the 
balance axis than the lower part of it towards the potence, for 
ccumieracting tlm natural ttmdenoy of the spring downwards 
linnn tbe pressure iff the scape-wheel; and that part of the 
iqiriBg on whicah tbe wheel rests, should be sloped a little down, 
to gfive the wheel a tendency to force it up, to counteract the 
miUwbI incUnation the wbed has to draw it down by its pres- 
sore on it. 

Use bidenoe is to ho made of the best steel, aaul termed 
frvMn its own centre to its proper size, thmif put into a cruci¬ 
ble with M tnOtdiof the best brass as, when melted, wilt cover 
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it. briM netted wilt edliere to tiie steel; (if any other 

metal u ueed by way ci solder, the watch cannot go w^ 
then turn it to its proper Sickness, and hollow it oat so as 
to leave ,the steel rim about the thickaess of a repeating 
spring to a smail-ttz^ repeatiDg watch, turn the brass to 
twice or noiur three times that thickness of steeHcross it oat 
with only one arm straight across the centre, and at each end 
of the arm fix two screws opposite to each other throagh the 
rim of the balance, to regulate the watch to fiine ; the diame¬ 
ter of the heads of these screws about equal to the thickness 
of the baJaiice, a little more or less is not material. The 
compensation weights sbonJd be made of the best brass, and 
well huiiimered, unci a groove turned to let the rim of the ba¬ 
lance into it, and this should be cut into fourteen equal parts 
by a wheel engine : then you will have seven pair of pieces of 
equal siae and weight; two of these \>ieces being screwed on 
the rioi of the balance at equal distances, will produce an 
equilibricuu, a balance in the full sense of the word, equal in 
all its parts, la making balances, great care should be taken 
that they get no bruises or bendings, for if they get a braise 
on one side so as to indent tlie metal, that part will be less 
afiected by heat and cold than the other parts which have not 
received tJbe same violence to close their pores ; consequently 
the balances made by rule of thumb, bendiiig, hammering, 
aqd filingi^ithout one single truth about them, must to the 
poorest mlmbauic be inconsistent iu the extreme, as no worse 
method can be taken^ and the pfeoe can only go well by some 
orror compensating for others ; for shonid there be one stroke* 
of the hammer on the compensation piece on one side of the 
balance, more than on that on the other, heat and cold wdU pine- 
doee difierent effects on them; and if the two metads which oom* 
pose the compensation for beat and cold be soldered together. 
It U still wmse, as tlien the compensation will be composed of 
tlwee metals instead of two, three acting bodies, as follows: 
—^Tbo brass has a tendency with every change in ffie atmo¬ 
sphere to move ofie way ; the steel has a tendency to move the 
annm way, but not so rapidly as the brass: but the force of riie 
bnaaa war{^>s the steel with it; here then they might aetphsa- 
saatly together; but the middle, or soldering metal, between 
the brass and ateel, having a greater tendency to rafnd motion 
than ibe other two, and being confined between them, will 
imdo tint Didural easy accordance which they without it would 
have possessed, and will act as a third man between two men 
of equal force, but not so rapid iu action as the middle one, 
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w«q»tiiff with kirn either way hb iiicniuiti<»i is te move: and 
the Mid aatmid'eety aoccwdance in two metab* to imcMsary to 
obtain perfeotiiMi, most not he destroyed hy a third. 

Bahuaces are likewise spoiled by bending the ootnjHtnsation 
pieces ; btmding cracsks and destroys the compact body of the 
metal. The soideriDg up these cracks widi a metal very differ* 
eat in expansion to the metal cracked is hurtful* nor is it possi* 
bk to bend the compensation pieces into a true circle; in that 
case* they form so many parts of different circles, that nothing 
regular can be produced ; nor a more inconsistent method of 
nmkingexpansion*balances be imagined. The mode of makii^ 
them, as well as the workmanship* are genendly wretched in 
the extreme. 

To adjust the balance in beat and cold :—Put the watch 
into about 85 or 90 dc^^rees of heat by the common thermoine* 
Uar ; mark down exacUy'how much it gains or loses in twelve 
hoars, then put it into as severe a cold as you can get for twelve 
honrs* and if it gains one minute more in twelve bours in cold 
than in heat, move the compensation weights farther from the 
ann of the balance about one-eighth of an inch; and if it gains 
one minute more in twelve hours in heat than in cold, move the 
weights one-eighth of an inch nearer to the aim of balance; 
and so on in the like proportion* trying again and again, till 
the watch goes the same in whatever change of heat or cold it 
it put ia. ^ 

Much difficulty has fallen to the lot of watchmakers* in 
the endeavour to make timekeepers go nearly the same in all 
poaitimis; the Inventor has bad bis share of this, bnt it is now 
ov«Hr; by far the greatest part of this difficulty arises from Um 
bahutce-spring not being properly made. Bnt if the spring b 
made* as sbaH be descrilwd hereafter, you have only to make 
the balance of equal weight, an^ it will wl^dh a few 
seconds pc^ day, in all positions alike; and if k vibrates not 
more than one circle and a quarter, a small nmtlcr of 
weight applied to that part of the balance wbkh b down¬ 
ward when in the position that it loses most, will correct it 
with great accuracy; but if it vibrates more thmi one circle 
" mmI a quarter, then it will require the weight to be above 
ijlttead of bdow; and after the watch has be<m ffoing a few 
liMifes, and ib vibration shortens to one cbcle aiw^a qnar^, 
then it will go worse and worse by reason of the weight trag 
ni the wrong placeto avoid this evil, it b absolutely ne* 
oe t ea ry to confine the vibrations to one circle and a i|aartor, 
which will produce the most steady pcrtbrroance. It is com- 
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rood for wRtchmakers to sdiniro a timekeeper when they see it 
vibrate a circle aad a bdlf, or more, and form an opinion of 
its excellence from this only; bot the Inventor is aware 
from experience what would be the consequence, and has been 
condemned, because, when be has seen snch watches, he saw 
enough to declare that they would not give very accurate 
performance. 

Balance-tprinq, —To find out tlie invisible pr^erties of 
this apparently simple part of the machine, has given much 
more trouble than ail the rest. The Inventor despaired of 
bringing timekeepers to the state he has done, and unless 
those hidden properties ore known to timekeeper-roakersi 
however well they may execute all other parts, they will find 
their most sanguine expectations frustrated. He has seen 
watchmakers boast of their timekeepers going well for a 
montli or two; and, from the knowledge he bad of the effects 
produced by the bulooce-spring, he haw* told them that a montb 
or two more would destroy their hopes. To explain this : the 
cylindrical spring’ being in all its turns of equal distance from , 
the centre, in course every turn will be of equal strength, 
and called isochronal, and it has been believed that all vibra¬ 
tions, whether long or short, would be performed in the same 
time; but this is not true, for if a man is to go four miles in 
the same time that he has gone one mile, he cannot do it with 
the same power: no, he must have impelliug force to quicken 
hit motion, or he will be four limes as long in doing it. 
Therefore, instead of the spring being equal in all its parts, it 
must be made to increase in thickness to the outer end, in such 
proportion as will cause the balance, when thrown to a greater 
diataiice, to return so much the quicker to make them equal; 
by tong poffeverante he found how to make such springs, and 
then be thonght he had got#ll he wished for. But cruel dm- 
appoiataient nearly broke his heart, for be found he had 
another difficulty to break down, m his watches with such 
pertobt springs were continually losing on their rates. What 
fmrUier to do, he was long at a loss to determine; but, ohsu- 
oate in the cense, and resolving not to give it up but with life, 
perseverance came once more to his aid, and wiUi still more 
unremitting study, he at length applied the following reme^. 
He found in the course of reasoning on bodies, that watch- 
springs relax and tire like the human frame, when kept con¬ 
stantly in motion, and this may be proved by the following 
experimentlet a watch, that has been going a few months, 
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r 4*«B i i>t4»l » ig 4« wt Ibv • mmtk or f«Po» or novo, tWo tot 
go i ogtf —i if it be • goo^ tineboepor, to •• not to beof- 
ImM In Ibo WM^er, it will go womm teoeniii per iitf Ibftor 
Hhhi ib m wboo it oat iet doom bet H wib ognm koo iu 
gpiokaoM in m grodool namer, g^nr Iom md koo till it 
OOBM bo its filvuer roto. I^erolbro mding isoobroiioi 
springs ooald not do—and likewise baving made tprkifS of 
•acb sbipe at would render long and tbort vibratione eqoat iti 
tiaia ooBstaaIfy looe tbe longer the watch wcmt; be then made 
Hmms of racb m dbapo at to gain in the rinrt rihrationi bhoat 
fro or tea seeoods piw day more than the long ones; this 
qnnatity omld only be found by long expnienee, and the 
WKJ ho firorod this was to try 1^ rate of the watch wiMi the 
bd^oe ribrating aboat oae<thM of a circle, then tried its rate 
tebietiag one eifoie and a quarter, and if tbe short ribisdions 
ge djower than the long ones, tliat watch will lose on its rate; 
ned if are oqtad, it will likowise tcwe, but that only from 
g ri naati oti.; and if it gains in the short vibrations more than 
nx secmnds ib twen^-fonr hoars, it will oltiinately 
jgpgjihi it| rate; bat if not more than that quantity, and the 
tinokeep er is perfect in heat and cold, and every other part, 
thb abore properties wilt render it deserving of the name of a 
pn^fect tiimkeeper; and this is the principal canse of hts 
tbndkeepors exodling others, and also of some of his tim#> 
km^MKS (p>iag bottmr than others, tboogb made by biiaself, 
tl^ MMruigs of them being made to accord moro exactly 
Iglii Um above jf^roportions: and this is the caoaa which has 
dMbiid him to wetdi what his timekeepem would do, which 
Hi# liaskel;!^, Crotley, and othera, coold testify. 

•lown eAwt is prodooed as follows: be bwis tbe oomfl^m* iw* 
msatioa of hal^MSHmiiags to be aboat iveior six teeonds per 
dip on tbsir rates in tbo cenran of a jem ; therefore the 
Awrt eibmiifms «re made, by tbe shape of tlm spdag, to fm 
Ijifeiit dmt qnantity fast^ than long ones, aiid*as'me 
Aiving ralwket in going by tii^ so the watch aeemnalafbs in 
and &i<diami^ of the oil, whkdi sbostent the vihmtkms, 
jiy-A mt ones then being quicker oompenseted wir the evil of 
MHMiiiiB of the balaace-tpring. From this it it plain, that 
ify|> pa|Bses of error in tbnekMpaas aiW'|pAi|«adeftted and 
«igtlp«ati their nature, which has oemi «iM||iead ^ for wfewn It 


ia 4N8i^^ that all caoses error maj!)fim brer eoaspenswtod, 
.pw eapiit^ despair of finding out the me^om, which nun 
be ea^y ^of«« by examiaiiig the going of the larwnlors 
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tiBiekeepers. It will then nppew, that what errors they aiw 
snlileot to, arise from esmes e^tain and aataral, and of eotirve 
they way . be corrected by art. 

The detached escapemwit is a dead scape, if properly on- 
lodted as here done, on tte outside of the wheel. The unlock' 
ing on the inside is improper, being* against Ibe whole train of 
wheels, and caases a recoil. When the wheel is locked on the 
hfwl of the tooth instead of the extremity, the absurdity is too 
plain to the meanest mechanic, to nec^ any comment; the 
notches cot by the pallet rubbing on the round wee of the scape^ 
wheel teeth clearly prove bow much friction presides there; 
and such a wheel is modi more difficult to make than the one 
proposed. The size of pallet selected, also tends most effiso- 
tuaJly to prevent watches from stopping. 

With respect to the preference to be given to box above 
pocket-timekeepers, the former appear the best, for ttie 
following reasons : every watchmaker surely knows the illfla- 
ence of oil ; if, by its change, it robs of its powt»r a main¬ 
spring of tlie force of one pound, then a main-spring of one 
ounce must he sixteen times more affected by it; this is wiett 
known from the effect produced by the change of oil on pivot- 
detents, when timekeepers are mado of a large size, merely 
for the purpose of having a large and powerful main-spring, 
to drag the works on through all impediments of oil and dirt; 
but before this is done, it sbonid be considered whether an 
evil is not likely to happen, namely, the * ,'il of friction, fp 
greafer than that of oil. There is a happy medium between 
these kwo evils. Whether the Inventor Bas found out tihat 
happy medium or not, he leaves to the judgment of orotf ' 
inifiartial man who may examine his timekeepers, in which m 
will not find euttiogs and tearings in any part, or hardly be able 
to diseover in the oldest of them the least trace or place marked 
on whsoh the eacapement has acted. Thus then, be thinks 
time and ecidar demonstration will fix the wreath with him. 
It Bsay be saki, that in avoiding this Ovil, friction, he is subject 
to the mtsobtef'^bi oil*; be trusts.that the regularity in going, 
of hie timekbepera, overturns that argument. There are only 
certain degrees of force which metals and alt other bodies can 
bemr, without tearing each other. As for as the bodies will 
rettal this; go, but no farther; for when so much forte is used 
as to cause ^e acting bodies to injure the surfaces of each 
other, or any one singly, the worst ^ all evils in timek^pOril 
begins to be generated. His box^timekeepeia have ibthing 
18. VOL. r. 3 A 
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like the force eC iiuiiah-spriiupi of tome wetcbei, they 
Tibrmte qoith &i fer with a balaooe eqitaliy heavy; it is clear 
therefore, that their force, tbounh to much lets, prodoees all 
the advantaget by avoiding friction, without being indoenced 
by die oil, at their tleady going fnlly proves. A poeket> 
tbiM^eeper may go at well as a box one, but not gmieraily to; 
and their going well principally depends on the gc^nets of the 
Oil sometimes tarns out so, as to shorten the vibrations of a 
pock€^>timekeeper half itsnsnal qnantitv ; and in a few months 
would nearly, if not quite, stop it. l^e effect on a box one 
would be trifling. 

On account of the difficulty of making watck^ go the same 
in different positions, gimbals have been introduced ; and when 
properly made, they have the desired effect. 

Tlie Investor has compared his escapement with Arnold’s 
in the following mimner: 

1st..This escapement has more vibration frmn the same 
powmr thdb'liis. 

2nd. This is in consequence of the balance being more 
detadied than Arnold's, which is of great advantage, having 
tlmreby less friction in the action of scape. 

dd. Increase of friction destroys eqnality of motion, so 
necessary to determine the longitude; and has the same vibra¬ 
tion can be obtained in this as in Arnold’s with less power, 
conseqnently there cannot be so aiucb friction in it as in bis. 

4th. Arnold’s dape with pallet ooe-qoarter diamebvr of 
wheel, reqoirmi one-third of circle to clear it; tins scapa widi 
pallet one-half diameter of wheel, requires only aooHiIxibcC 
circle to clear it, which is only half the qnauti^ iff aothMi 
Arnold’s has; consequently, frtetion is ti^ that^ wiaan s mmt 
omisidtnfably fenced, and the catmea rind weald atep Arandd’a 
watch would not affbet this, which hr doobly.deta«iied*to Ids^ 

5tb. Thecansea which prevent these ibnek e ep efi^nM saing 
so sabject to stop as Arnold’s, are, tiie i^fferetma ta the shi^ 
•f tha pallet and the scape-wheal taeth, and principal^ iat^lie 
#Bbipime of tbatr aises;.these di l l bi w n eas nTtbatr sues mid 
have done away Ihad which ^tha walcdmMkiava<«^iwd' not 
IHii^'hbe least idea of. » • 

The aeape-wheel is hnAed ondto SKliWlia^INlIf^ 
mllsoks in an easy mannar, in a sindblr dlisdwsrWt Iba ybool. 
An^d*# is ImAed on the beet fff tba imd - ns>i NM » '4iMMen» 

tnSy smd wttiaflka ia ^position ts tbs wbiih^dnilp/^ whnsit; 
wUeb are tww greai disMvaDtages. 
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IWe are persons who bsve stili tbe weakness to assert to 
this very hour, that the detents with pivots are better than &e 
Inventor s spring ; to which be answers in tbe following aiaa> 
ner: Those pivots have friotaon in their action, the spring has 
none; tbe action in pivot-detents reqalrea oil, that oil when it 
thickens and becomes glntiooiis, robs tbe tender spring of the 
pivot-detents of its power; the wheel then is subject to pass 
two teeth, and impedes the motion of the balance, which fre¬ 
quently stops the watch. The Trade could uot follow the plans 
of Harrison and Hodge, because of their complexity; bat they 
have with tolerable success, followed the Inventor’s, from its 
timplictiy, which accords wiUi the following demands of the aot 
of parliauieut: ** provided that sacb method is generally pxao- 
ticubie and useful.” 

Therefore, however well their watches may go, it is doing 
honour to, and proving the excellence and practiciabUity <^kas 
inventions. 

** ’ • .j 

The best train for timekeepers is.18,000. 

Scape-wheel of pocket one.15 teeth. 

Box one... . . IS » , ^ 

’f ' ■ 

Every tiling else in the Inventor’s timekeepers is w<rii known 
to watchmikers. He has made and sent about one thoosand of 
them into tiie wmrld ; many of them have been constantly em¬ 
ployed in oondeoting the most valuable part of the oonuafCHrce 
of this oonntry in safety, and preserving his mqj^ty’s ships.9nd 
sabjects from rocks, sands, and lee-shores: and thus by the 
porseveranoe of his life to preserve others, he has greatly in- 
jnred bis health. And if, instead of this, he had turned hh> 
to tbe line of fasbicm and fancy in his profemion, he 
wwild hnea avoided that evil, and been able long since to have. 
« handsome fortune. 


DkhOBtmoif OP THB TIMBKBSPSR. 


Flf. plate LV, rteresents the Umdkeeper as together. 
Fig. 8, the pillar-niate, from which the calliper may be 
taken; a, the height of the pillars. 

^ !Flg. 4, the barrel and main-spring; 6, side view of barrm. 

Fig. 5, the fusee and great wheel, with rochat to keep it 
gfdng whilst winding w|y <•, side view of fusee. 










Stt coii»«!fmiiM; iNvimoiis. 



Fif. ^ Moond «1 m«I miiI ptnioB; iid« vi«w «f Meond 

wFR^n* 

Fi(. iSdbrd wlieel and pinion; a, dido viaar of 1 1« 

* F%. $» fmirtii viiee) and pittio«K; /. atdo view of it« 

F%. 0, repreaenta tbe npper plate, with IImi eaoapcvieiit on 
froiB wbteb tbe oaUip<nr m*y be taken. 

F%. 10, aide vi^ ef tbe aeape*apringr wbtcb lecdil tbe 
wbe®d» 

Fif. 11, one of tbe biaaa wet|(llta to be ixed cm Ibe rin of 
fbe baiance Ibr |be compeasaitoB Cor beat and «old: «, tbe 
groove cot in it to receive tbe riaa of tbe loUanee. Tbe rial 
ef tbe balaace ia cet tbroi%h in two niaceB, in opoosite direo* 
tiana, aa •bowa ta ig. 2; a^ two of tbeae weights are to be 
plac4^ on tbe balance>riia, at equal distances, as there repe- 
MBted, and fattened by a screw as at k. These weights are to 
be aMivad baidiwards or forwards on tbe rim of tbe balance, 
to make tbe watch go faster or slower in boat or in at by 
trial may be found necessary, and which is explained in ftbge 
olfO. 

Fig. \% side view of tbe brass weight; 1, the groove to 
receive tbe rim of tbe balance; its depth shows tbe biWdtb for 
* tbe brianoe rim. 

Fig. Id, the cylindrical balan4»>spring. Tbe only advan¬ 
tage attending tbe cylindrical shape it, that it is rather easier 
amde, a tavtag of abont one boor of time; few if a spring be 
made as described in pages d67-~S—d, it is of no cmiseqoenoe 
in wbat shape it is tamed, whether cylindrical or spual. 


or THE *»CAPBMBWT. 


The model from which the drawings ia {date t*VI, mm 
taken, cmitains, besides the parts necetsary to explain the 
natore of tbe escapement, a box, inclosing a spring, which, 
when wound np, commanifattet, by aMnmt «f tome more 
wheels, a force to the balance-wneel sofficient, wh#n^ the 
balance is put in motion, to keep it in action for some time. 
Ihefa'wheels are contaioad between twa brim plblM, fattened 
by Ibwr oprigbt pillara; tbe itppefmetl of tlimse fdates 
is that which Is represented by I, wbeve PQBS we the 
four screws Ibat kidie into tbe beads of tbe Ibitr plUars abeve> 
menfimied, aad oommet it to the remaining part of .tbe amd^. 
The plate PQRS, contains, however^ the whole of tbe pari* 
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neoMMkry for tli« pres^ porpwe. .The side of thi» plate 
r^r^eiited to view, is the nudeiinost when fixed m the 
model: so that the figure represents this plate as taken off, with 
the side next to the balance laid apon a table, and the eye if 
sapposed to be placed perpeodicalariy over it. 

in the plate PQRS is an opening, or a piece taken out, 
represented by TUWXYZ. In this opening the balance- 
wheel ABC0, pallet MSK, and part of the biuance UV, are 
seen. The balance-wheel is supported by two pieces of brass, 
ONIi, OI; the piece ONH is screwed to the side of the plate 
owest to view, hy a strong screw t, and made firm by small 
pins, represented by mmnrir. These pins are called steady 
pins i they are rivei^ fast into the supporting piece OH, and 
take into boles in the plate PQRS, made exactly to fit tbeip* 
The part ON of this snpporting piece, is supposed to be raised 
above the part t U by a joint or oend at N ; the other supports 
ing piece 01 is fastened to the opposite side of the plate; and 
between these two pieces the balance-wheel turns freely and 
steadily in the direction of the letters ABCD. The small 
wheel MSK is called the large pallet; it is a cylindrical'piece 
of stftel, having a notch or piece cut out of it at / A r; against 
the side of this notch is a square flat piece of ruby, or anyf 
hard stone h i, groond and polished very smooth, and fixed 
fast into the pallet The cylinder is so placed, with respect 
to the balance-wheel, that it may not be more than just clear 
of two at^oining teeth. £F is a long thin spring, which is 
made Cast at one end, by beiug pinued into a stud G, and made 
to bear, gently against the bead of an adjusting screw m ,* the 
other ena is bent a little into the form of a hook; to this spring 
there ts i^ed anotlier very slender spring at y, which projects 
to distance beyond it. This smml spring on the 

aide of the thick spring nearest to the balance-wheel. The 
scTCW iw takes into a small brass cock up, which is 
sorewod last to the plate PQRS, by a strong wrew at p. 
Uimn the sjwing .EF there is fixed a semi-cylindrical pin, 
which stands op perpendicularly upon it, and of a sufficient 
length to foil between the teeth of the balfnce-wheel ABCD. 
Thhi pin is called the locking-pallet, and is placed on the 
opposite sid|> of the spring represqnted to view. Through the 
cewtre of the cylindrical pallet MSK, a strong steel axis passes 
oalled tito verge; the pallet is made fast to this axis, which 
also passes mrougb the centi^jof the balance, and is made 
fast to it; it bas two fine pivots at its extremities, upon 
wiueh it lams very freely, between two firm supporting pieces 
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of tMmfs, md mode ob peniioiMiit as poadble» 

bv steady |^liis, lb Ibe priocipsl plate rQRS; oae of Dtese 
fneoes is y b pi fd lep ted in the figure by wfh: tbe yMrt w is 
raised iSHttm tbe party «L by a b^d or joiiit at t; tbe part y h 
bdiag rmreseoted as l^ed firm to tbe plate the strong' serew 
at y* liiis piece is odled tbe potetice, and is exactly similar 
to fibe other> sopportiog piece, wblch is ctdled file cook, (bat 
is similarly fixed to tbe opposite side of tbe plate, and bid from 
tbe sight in tbe figure. A little above tbe cylindrical pallet 
MSK, (as it appears in the figure,) is fixed a small o^linorical 
^eee of stoel i b, having a small part projecting out at t, tbrongb 
wbich tbe verge also passes; this is called the ItAing pallet: it 

* fixes on tbe verge like a collar, and is made fast by a twist, so 
as to be set to any position with respect to tbe large pallet 
HBK. Tbe balance lying below tbe plate I^R5, only the 
part tjy is rqiresented to view: the continnation of tbe poai> 
tioB of file circumference, however, is represented by the dot¬ 
ted lines V^HV. Tbe end EG of tbe long spring £P bmng 
ande very slender, if a small force be implied at the point o to 
iwess that end out from tbe wheel ABCD, it easily yields in 
Ibat direefioD, taming, as it were, upon a centre at G; it is 

P%lso made to slide in a groove made in this stud, in snch a man¬ 
ner fiiat the egd o may be placed at any required distance from 
tbe centre of file ver^. 

Having described tbe several parts as they appear in the 
l^[nre, we next come to their connection or situation with re¬ 
spect to each other. Let the long spring EF be supposed to be 
so pbeed, that tbe end of the slender spring y i, may project a 
fitfie way over the point of tbe lifting pmlet i n, but not so close 
bit that file point of tbe pallet may pass by the hoOked end of 
tbe tqiriofl; BF, withont touching it; the head of file adjostiiig 
screw «, M also' supposed to bear gently on the inner side of the 
smd ^priitt EF, ^ Ibat i^e nearest to tbe wheel; and at tbe 
same timeT fibe lo<Aing-pallq| Is so placed that one of tbe teeth 
p, of tfie balance-wbeel, may just take bold of it. TWI pallet 
Is iiot visible in its prcqier idace in Ae figure, ^og covered' 

^ Ip^ aigbt by fiie screw m. and part of the spring EF; its po- 

* draion is therefore represented by tbe dot k, on the opponte 
siae if file wheel, having tkm toom A just bearbag up a^nst 
it Wnfifi tbe above description of the sevend parts of fiie 
eseaibttteo and tbeir connection with each other, it will be 
ei^to seifiie mode of its action, which is as follows: 

’Nyfi fbree Wog sopposed to be applied to th*e balance-wbeel, 
se^as to cause it to move round in the direefion of the letters 
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^BCDf o&o trf tbo to<i^b» 8§ D» will come up ft^^nst tli6 
iocskiM-pullet, («• repre^ted at. A, and tlie locking-pallet by 
A) The wheel is then said to be locked, beiag prevented 
itoBi moving forward by this pin. Let the baUmce now be 
rappiMMMl to rest in its quiescent pesitioii, and it will have the 
ntoatfon represented in the figure; the lifting point t, of the 
pallet t a, will be just clear of toe projecting end of the slender 
spring; the face hi of the large pallet MSK will fall a little 
h^w the point of the tooth B, and the balance having its 
spiral or helical spring applied to it, (which is here supposed 
on toe oilier side of the plate PQB5, and of course not 
visible in the figure.) remains perfectly at rest in this position. 
Now as toe balance ULHV, and the two pallets MSK and i m, 
are fixed fast to the verge, it is plain they must ail move 
U^etoer; let, therefore, toe lialaace be carried a little way 
round in the direction of the letters V’^ULll; by this motion 
toe end i of toe lifting pallet i n, will be brought to press up 
against the projecting end of the slender spring, and as this 
sfMriDg is fixed on the side of the spring £F« nciarest to the 
bfdaace-wheel, the point i will press toe two springs together 
out from the balance-wheel; then, as only the point of the 
tooth D (see its position at k) tenches the locking-pallet, when 
toe spring £F was at rest against the bead of the screw m, it 
will, by the spring being pressed out from the tooth, have 
sUppea oil': (for the locking-pallet, which was before supposed 
at k, will now be at a, clear of the tooth A of the balance- 
wheel ;) the wheel being now at liberty, will move round by 
toe force supposed to be applied to it; but as the point t of 
toe lifting pallet moves on, and presses out toe spring, the 
point I of the large pallet approaoiies towards the point of the 
to^to B of toe balance-wheel, so that when the spring EF ia 
8iiifiiciently pushed out to unlock the wheel, the point i of toe 
large pallet will be got to rf, and in this positimi the point of 
toe tooth B of toe baiance-wheei will fall upon it. see fig. 2. 
where the tooth B is represented in contact with toe pallet at 
I i at the same time the point of the tooth D has just dropped 
off from the locking-pallet m; the force of too, wheel being by 
this means applied to the top of toe pallet Jl I, gives an in¬ 
creased momentum to the bidance. and assists it in its motion 
in the same direction; and by toe continued motion of toe 
large pallet in the direction MSK, the point of the tooth B. 
which keeps pressing and urging it forward, moves up towdrds 
toe bottom of the face of the ptmet towards A, nntil the plain 
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fltti jiwfiMM oC th* tootb and paliet oone wto ecmtect. Me 
9; by tme^ tbe eed o of Ibe tleeiier e|>riiif baa drofi^iecl 
of mm tii« petttt I of the pallet, and the two epriof* 

bBvaiwtnnMa agido into their qaiasoent positioD, the spring 
MP gently bearing against the head of the wHasting screw 
and Um) loekiag'pwlet in a positioii to receive the neait tootii C 
oi ikm balance-wheel; (see the positioa of the point of the 
liftiBg pallet at i, fig. ^ idso the Icoking-pallet at ai, aad the 
iqiproaching tooth at C.) When two snrfaces of the tooth 
and pallet are thus in contact, the greatest force of the wheel 
is exerted upon the pallet, and of eoorse apon the balance 
BKMriag with it. The toodi stiU pressing agiunst the face of 
the pellet, and the pallet moving in the mrection MSK, it at 
last drops off, (see fig. 4, whetq m represents the positimi of 
the loehRig>pal^, C the position of the tooth of the wheel, 
jael beCme it drops upon it, and IA the positioa of ^e face of 
the targe paHet, having the point of the too^ B, just ready 
in leave it at I,) leaving the balance at perfect liberty to move 
«a in the saaie direction in which it was going, dost as the 
poiat iff the tooth B which has been pressing the large pallet 
romid, hi ready to iMve it, the next tooth C of the wbMl is 
ahaiwt in oimtaet with the locking>paliet m, (see fig. 4,) to 
ffiat the instant the tooth B drops off, the wheel is again 
loeked, snd the action of that tooth upon the balance is 
finiihcd. As the baluice moves with the greatest frei^imi 
npoB its pivots, the force of the tooth has given it a consider¬ 
able rdocity, so that the balance still ke^s moving on in die 
same diractioii, ^ter the pressore of the tooth is removed by 
sUppiag off ftom die pall^ until the force jff the pendalam- 
Sf^ng (which is act represented in thefigare) being cofithitia% 
fBoreasdd, by being woond op, overcomes tlm momentnu w 
the bslanM. whicb, for an iastaat of time; is dimi stationary, 
hat' baoiediaicly retvnii; Iwf the action of tho pondotom- 
spring, wbicb exsrtt a ooiiiiaemble fovee npon it is unwinding 
itself. As tbe bahuioo retilrtts, the point i of the lilting ptitet 
v% passes by dtp ends of tbo two springs EPyc, and In pass^ 

5 %, pashes the proyecting end o of me slender sptlig, in 
tirds the halmme-wbeet, nnttilt bos passed It; which, as 
ktil ft has done, the pi^eeting end o sigaiif ietarni, and 
apttilM * fiBidf dose to filie hooked end of tiie sprhlg EF, is 
hefSp^ ‘ The ipriag yo, is made so slender, tiiit it gives hot 
r e si ir l i iM g ti to the balaiioe, daring dm tisM the point i of 
tiil lltifig liiifet padiing It, and of oonnh, canses but 
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ends of the lifting pallet pass by without toaching it. As the 
spring has now been continualiy acting upon the balance, 
from the extremity of its vibration, in the direction MSK, it 
has given it the greatest velocity, when the point t of the 
lifting pallet is passing the end o of the slender spring; for at 
this instant, tiie spring which was wound up by the contrary 
direction of tlie balance, is now unwound again, or in tbe same 
state as it was in its quiescent position at first, and of coune 
has no effect upon the balance at ail, in either direction; but 
the balance having now all the velocity it could acquire from 
the nnwiiiditig of the spring, goes on in the direction UVHL, 
nntil tbe force of this spring again stops it, and brings it back 
again, moving in tbe same direction as at first, witli a consider¬ 
able velocity. By this return of the balance, the point« of 
the lifting pallet comes up again to tbe projecting end o of 
tlie slender spring,, pushes back the long spring EF, and 
unlocks the wheel; and another tooth/ailing upon the face 
of the pallet h i, gives fresh energy to the bdance; and thus 
the action is carried on as before. 

The Board of Longitude, for the information of tbe public, 
and previous to their making a final award of recompense, 
were desirous of obtaining the most complete information on 
tbe construction and principles of the timekeepers in question; 
they therefore put several questions to the Inventor, on fodi 
points as appeared capable of further elucidation. Those 
questions, with dbo answers made to them, we here snbjoin, 
as they will affoVd information which may be useful. In the 
dl’igina], some confusion arises, by incorrect references to the 
pages; but we have endeavoured to adapt the referenc«i to 
these pages, in the manner intended : 

OuMt. Page 363. line 11. Explain this! 

Ana. I do not know any woros in tbe English language 
that can explain this better than the words 1 have used in my 
■pecificatiem. 

Quest. II. There are certain best sines for the scape- wheel 
detent and pallets, in proportion to that the bolancc. What 
are they ? 
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Aw. Tlw ABM for tiie foape-wiioel doteat and fiallaU* in 
BfopwrtioB to tiwl <d the balancG, are nren in (date LV. fia. 
^ where exaet else of baianoe may be Men; and in fig. 9, 
are the atiea Hht the aca^e- wheel detent and pallets. 

111. Page 963, tecond parawapfa. Are yon here 
deaeeibing a box or pocbeUtimekeeper f What tbooid be the 
ieq>ectiTe tises of the pivots of the balance-axis for each. 

Am, Hie whole of my specification is on box-timekeepers, 
for die determination of the longitude; 1 have nothing to do 
with inferior articles, which pocket-watches are; bat 1 have no 
ohieetion whatever to give the faliest explanation on them. 
Hievefore, the siae for pivots of balance axis for box-time- 
keepmrs is, as 1 have before described it in my specification, 
vis. ahont the siae of the verge-pivots of a gr>od common- 
ataed pooket-watch. The pocket-timekeepers a very Uttie 
aattUer. No description can be given that the Trade are so 
acqnainted with as this. 

Quest. IV. Page 964, line 16 to 26. Explain iliis ? 

line 89—4. Explain this I 

Am. Line the foartb, to the end of the paragraph, cannot 
he better explained bat by examining the model, and showing 
it in action; which 1 shall be very willing and ready to do, at 
all seasesmble hours, to any person or persons, except some 
of the watchmakers, who fure my declared enemies. 


Quasi. V. Page 964, line 42. W'bat is tbe diameter and 
wei^t of baUiioe for a given main power, and likewise 
ior a certain number of vibrations, vie. 18,000 in an hour* 
wtooh ia easentiA, to determine, as it would serve as a general 

theory. * r « 

Am. Thd diameter of balance is given in plate LV. fig. 2, 
ia proportioa Uf a given main power, in tbe same plato, and 
under it lettm* b. After Asy one has made it as described in 
this plate, let bim pnt it into a scale, and tbe weight will 
appear. Then, if he looks into the speciftcation^n^e 960, 
Jto will find every thing relative to^ the. train. Those who 
nib tldt question have mther blinded themselves, or they 
hara not read my specification. However, the diametor of 
tbe batance withoat the wmgbts and screws, is one inch and 
with them one inch and three-aights. Weight 
af with aonfansatiaa weights and smews, 9 dwt. 10 grains, 
yffgateftr of barrel which contains the main-spriDg, or first 
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mmnUming power, one inoti snd ooe^ghth and one sucteentb; 
bet gilt of it, half an inch. The spring therein contained, fonr and 
a half or five toms, which is an unerring guide for any one. 

Queti. yi. Page 365, line 4. What is the thickness of 
the steel rim of yonr balance, in tiionsttDdtbs of an inch! 
And what the siae of the pivots of the balance-axis, and of 
the pivots of the scaj^wheel ? 

Page 865, line 8. What is the weight of one of these 
screws ? 

Afts. The thickness of die steel rim of the balance is about 

eight-thousandths of an inch, the size of the balance-pivots 

the same, as near as 1 can measure; but the watchmakers are 

better acquainted with the thickness 1 before described in my 

specification, page 365, lines 3, 4, and 5. The scape-wheel 

pivots should be the least matter larger than the balance-pivots. 

The weight of one of tlie balance-screws should be about five or 

six grains, a little more or less is not materia). 

* 

Quest* VII. Page 365, line 12. What must be the size of 
the piece of brass from which the compensation weights are to 
be cut for box and pocket timekeepers ! 

Ans. The size is given in plate LV. fig. 2, where the com¬ 
pensation weights may be seen fixed on the balance, and those 
weights are separately shown in figs. 11 and 12, so that no one 
can be at loss for them. 

Quest. VIII. Page 365, line 33. Do you blue your bal¬ 
ances ? And if you do so, do you moke any alteration to thmn 
afterwards! 

Aim. 1 do blue the balances, but make no alteraticm after- 
jrards. 

*' Quest. IX. Page 366, line 4. As bending is condemned, 
what m«^od do you use of restoring your balances to their 
circular figure after they have been cut open, as the circular 
figure is thereby lost, and the rims sometimes close, and at 
other times open! 

Aim. I dp not restore them to the figure they had before 
cut open, but blue them after cutting open, to preserve the 
natural figure they then take. • 

Quest. X. Pare 366, line 19. What is the eq«ival<»t 
wei^t of one of the compensation weights i 
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Qmui, XI. Page 366, third paragraph. What intonial 
oocasioD a a atch to raeaaora tioM differeDtiy in diffbreat 
rtfiiHi^nii * What poaiticm should the pallet of the balaaoe 
pafa wheo at rest: And mhtd ht the effisot prodocted bf 
l^aeing it in different positions! 

Am. Large balaaoe-pirots; because when the tinekaeper 
is in a horizontal position, the pivot than acts on its point, hot 
in a vertical positioii they ant on their sides, which is an 
iacrease of fricticw, the bsJanee cannot then vihrate so fur as 
when hoiizoiilaL Another cause of error in different positions 
iSh wh^ the watch is ia the posUiou that the balance is under 
the ■eape'Wheel, its vihrations will he different to those when 
in the position which places the balance over it; and if the 
hmg and short vihrations are not performed in the same time, 
or nearly so, the watch most vary in the different posiHons, 
from that cause, and other causes too absurd for mo to write 
OB* as they are well known to the Trade.—When the balance 
is at rest, the fisce of the pallet should stand exact to the 
point of the wheel-tooth, as in plate LV. fig. 9.—If you 
place the lace of the pallet without the tooth of the wbeef on 
the ri|^t hand side, then, when the wheel is unlocked, it will 
fall on the round of the pallet, instead of the face of it, and 
canse a considerable rubbing; and if placed more within the 
tooth, it will have too much drop, a term in scapements with 
which aU watchmakers are well acquainted. This can be 
hetlBr eiipleini^ by the. model in action, or by examining tbo 
drawing of it. 

Qutst. XII. Page 866, line 35. When tbe weight ia 
wanted to adjust tbe watch in tbe positions bf 8 and 9, by 
what meads do yon obtain that weigh, in the manner your 
halaace appears to be mode? If you know aiif,lhsag amro 
thaf is material, conceramg the aiaking timekaepeiw 
the*same in differoat posihons, communicate tit 

Am. To adjust the watch in positions of 3 fuid, Hi I fix. 
ta ena af the compensatiou wetgbte that is downwaQds* when 
ia that posilmn that it loses mosti a small latbo ol bwMp ool 
larger ia diameter than a commOi piuAi^«. upd BOMrl]f w 
thin as fisolscap paper. 1 fix it on with a very smalt parnele 
of baas' wax* not thas^ the comamn dot of on i; that is, 
if the watch is gaiaiog on mean Ump. But if the watch is 
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loMJig* I tbeo tiUi;i^ ©ot Oie bftiaAce* and, with a drill, driU »at 
a smalt matter from that compeosaticm weight that U u^parw 
most when in the position that the watch loses most; this I 
have found to correct it, without so many screws and fans as 1 
hafQ seen in some ttniekee{»ers. 

Quesi. XIII. Page 367, first paragraph. What is the length 
of the balanGe%pruig in your box-timekeeper, and what in your 
pocket-timekeeper ? 

An$. About the usual length of Arnold's, various as his 
are, from 12 to 2Q inches in h^x-timekeepers, and in pocket 
ones from 5 to 7 inches, just as 1 can get the wire to answer 
the purpose. 

Quest. XIV. Are your balance-springs made of soft steel, 

» or tempered I And if tempered, in what manner t 

Ans. My balance-sprii^s are made of soft steel, rolled 
hard, and not hardened with beat and cold, tliat process not 
being at all necessary. 

Quest. XV. How is the balance-spring turned into its 
proper shape f 

Ans. It is turned round a brass cylinder, and then blued by 
heat, which sets it into the cylindrical form. 

Quest. XVI. Page 3G7, line 27. Explain what you mean 
by this? And how it is performed ? 

Ans. Ail watchmakers know how to draw and taper balance- 
springs, though they did not know how much they were to be 
tapered to that certain degree which could only answer the 
purpose of a complete timekeeper. I perform it in the fbllow- 
^ manner Take a length of balance-spring wire, say about 
lx inches for box-limekeepers, and draw it between two smooth 

{ mtence files, beginning from the end about one-sixth of its 
ength, make one draw; the next about two-sixths; and so 
on, advancing one-sixth every draw, till you come to the top, 
pressing the files just so hard together os will make them bite 
or take hold of the spring; do the same with two oil-stones,, 
only give twelve strokes instead of six, which will take off all, 
burs which the file left on. 

Quest. XVII. Page 867, line"3 from bottom. As you say 
that the balance-spring will continually lose of its power by 
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MO, is IMS ony Molkxl of restoring it to itsoriginsl streegtli ? 
And wliatl 

‘An#. By giTing it rest. 

* Quest. XVllI. Page 968, Hne 10. Be pleased to explain 
clcvny and fully the proper shape of the s|Mring, and your 
■Muter of making it, to produce the effect beredescrihcd ! 

Am. This is fully explained in my anurer to the XVlth 
question. 

OMSi. XIX. Page 968, lines 14 and 15. How is the 
watM made to Tibrate one-tiitrd of a circle, or a circle and a 
quarter, or confined to a circle and a quarter ? 

Am. Make the timekeeper in all its parts as described in 
plsii LV, and it will prodoce this vibration, one circle and a 
quarter; if not so much, the balance roust be lightened, or a 
s t ronger mron-spring put in, whichever is most convenient; 
but it it vibrates more, then taming the small pallet a little 
nearer to the face of the large pallet, so as to give the 
scape>wfaeel a little more drop, will shorten the vibrations ; 
or setting the detent-spring in a little stronger, wilt likewise 
aboiten tiiem. 


Quest. XX.' Page 968, line 19 from tlic bottom. If a 
spring, qfter being applied to a timekeeper, is fonnd not to 
rUnder it correct, can the same spring be altered to correct it! 
And if so, bow performed ? 

. Am. It may be altered, bat 1 advise making another. 
Bvery beginner must expect to bave some little loss at first i 
but in a snort time, by habit and attention, he will be able to 
make them so near, mat if they are not quite exact, they will 
be exact enough for timekeepers of inferior priou, and tlie 
maker will be able to accommodate various purchasers who 
will not give the highest price. 

QtuMt. XXI. Page 968, line 6 from ’the bettosl. Boes 
Mtoring the length of a balance-spring, of unifotm thickness 
llatvsipoot, alter the performance of a watch in any other way 
t tiiat of making it gain or lose on mean time? 
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fmr any other purpose but tout of swing the watch gam or 
lose. ’ lA Roy published, many years back, tiikt a esrtaiu 
lei^ltii would produce isochronism; and Arnold i^yn, he has 
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<i»«l it for lh«t porpoM. 1 dm • metbod troW Englidi, cod- 
tri?f»il bjf mjselfp sod prodnee ifochroBism by tapering. 

Qtietl. XXII. Page 300, aecond paragraph. Explain 
thia t ^ 

Aiu. My gcape-wheii it locked on the extremity of it, and 
onlocka in a gimilar oircb which the wheel makes, which 
rendert it a perfect dead scape. Arnold’s is locked on the other 
fide of the wheel, and in the act of unlocking the spring 
moves in towards the centre of the wheel, which is a different 
directioo to that which the wheel takes, and produces recoil. If 
the watchmakers cannot understand this, it is clear then that I 
have told tiieni something. My scape-wheel, being locked on 
the extreme point, is easier unlocked than Arnold's, which is 
locked nearer the centre. Peto acknowledged, in the presence 
of Frodsh^i, many years back, tiiat the above two circum¬ 
stances were a great cut upon Arnold, and in consequence 
proved my scape to be superior to bis. 

Quest, XXllI. Page 370, line 5 from the bottom. Explain 
this? Line 4 from the Imttom. Explain this ? 

^ Ans. This is fully explained in J\o. XXII, above. 

Qwest. XXIV’’. Are the timekeepers No. 520 and No. 543, 
HMde hy you fur the Board of Longitude, pomplete specimens 
of yonr ii^roved timekeepers ? 

Ans. They are, as near as necessary. 

Qwest. XXV. Description of the timekeeper, pages 371 
iMBd872. How are your plates to be understood, with respect to 
Hie sixes of Uie parts of your box-timekeeper, and pocket- 
^dteepmr? 

Arne. 1 before observed, that 1 had nothing to do with 
pocket-tiiiiekeepers; but if any watchmaker wants their sixes, 
they* ought to know them from the box ones, as set forth in my 
specification; if they do not, they mdy see them in any of my 
pooket-timekeepera, as I have turned out hundreds of them, and 
with which they are well acquainted; and if farther explanation 
is wanted, it can be better given to them by exhibition, which 
1 have before promised to give. 

Quest. XXVJ. Page 373, line 26. Is there any particular 
nieety in omking^the detent-springs ? How are tb^ brou^t to 
their proper shape?—^hardened, tempered, &c. What altera- 
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tiott will tek« plaoe in tlm perforaiAiice of tbn wmtcsh» in conte- 
qnenco of way alteration in the stiffheap of tboae tprines ? 

iliu. At the detent-»prtn^ is to fall into the teeu of the 
non p e wheel, to'atop it at every tooth, it should be no stronger 
than Jnst necessary to do so; and such strength can be 
oldaii^ by any watchmaker looking at one, and trying its 
’atrength with the fingenr; mod inde^ they can hardly make 
them too weak, so they do not cockle. 'I'bey are brought to 
their proper shape by hies, and atierwards smoothed with a 
piece of steel and oil>stone powder. I do harden and temper 
them. If the spring is stronger than necessary, it will produce 
friction, and impede the motion of the balance; for, as the 
awing of the balance is to unlock the wheel, by moving tbe 
spring out of it, it is sixteen times more easy for the balance 
to move a spring of the force of one ounce, than one of the 
tinroe of one pound ; therefore, a detent-spring ttni strong is a 
great evil, and they con hardly be mode too weak ; and it is 
perfectly easy in the making to find the right strength. 

Qmut. XXVll. Page 974, line 10. How should the lift 
sng and large pallets be placed with respect to each other I 
And how are these pallets made and adjusted I As the uuluyk- 
ing of the wheel depends upon tbe relative situatirms of the 
Itiihig nnd large pallets, what alteration will take place in the 
p ci€b itBaBoe of ^ watch by varying tbe positioos of those 
pallets ? 

Ant. Tbe lifting and large pallets are twisted on tlie slanie 
round axis, and may be moved with ease into any circular 
direetkm le each other; and the small lifting pallet most be 
iBoved round to such position, that when the wheel is unlocked 
fbe faoe of tbe large pallet should be just within the compass 
of the wheel tooth which is to act on it. The pallets are 
made of steel, and jewels set in them for tbe acting parts. 
The effect prodnoed by net setting these two palleta^right, is 
, fully explained in the last part of my answer, No. XI. 
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Conslnwtion of Timekeepers for ascertaining Uie 

Longitude at Sea *. 


Tbe cbronometrical part of the timekeeper may be con¬ 
sidered as conhned altogether to the balance- spring, the 
balance, and the escapement. The otlter parts are no more 
than a good horizontal mo>cinent, wliicli may be of any 
dimenstuus from two inches and a half in diameter, to five or 
more, and of proporUonabie depth, and may he constructed 
to go a day, a we«?k, a month, or even a year, (though the 
last may not hr «juile so well,) at llie option of the maker. 

In plate II, fig. 1 exhibits a lateral view of a time¬ 
keeper of this construction : 

A, the upper plate. U, the pillar-plate. 

CCC, pillars, on the heads of which, above the upper 
plate, arc collets and screvrs, to fasten the upper plate to the 
pillars, the othec ends of them being riveted into the pillar- 
platii 11. 

DDl), tbe potencc. EE, tlie cock. F, the fusee* 

, G» the great wheel acting in tbe centre-wheel pinion 3. 

H, the detent-arbor and detent, which falls into the per¬ 
petual ratchet 2. 

The fusee is constructed in the usual way, to keep the time¬ 
keeper going during the time of winding. 

l,*the centre-wheel arbor witli the centre-wheel pinion 3 , 
parallel to the great wheel G; and below the pinion, and 
partly under the great wheel, is the centre-wheel 4. 

K, the third wheel arbor, with the third wheel pinion 5, 
bdtow, in which the centre-wheel 4 acts, and under the pinion 
(which amaot be seen because it is sunk into the pillar-plate 
B) is the third wheel. 

L, the fourth wheel arbor, upon which, partly under the 
poteaee, ia the fourth wheel 6. and below that, and partly 
sunk into the pillar-plate, is the fourth wheel pinion 7, in which 
the third jgheel acts. 

M, the balance-wheel, or escapement-wheel arbor, whereon 
is tbe balance-wheel pinion 8, towards the pillar-plate, arid in 
which the-fourth wheel 6 acts. 

At the other end of the same arbor* just under the upper 
plate, is the balance wheeli or escapement-wheel 9. 
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N, the barrel-bridg^ w cap, which is hollowed and raised 
above the upper-plate, to increase the height of the barrel W, 
whioh it imder it. and which contains the main-spring. 

10. the barrel-arbor st{oare, upon which is a ratchet 11, 
just over the barrel-cap ; and upon the barrel-cap is a click, 
(which ebnnot be seen,) and a click-spring 12. The ratchet, 
click, and spring, are placed in this situation, for the con¬ 
venience of letting down or winding up the moin-spring, by 
mppl)i]ig a key upon the square 10, for the purpose oi deermuh- 
•og or increasing its force, in order to try the long and short 
vibrations of the balance. 

P. part of the fusee-arbor, on which, towards the top of the 
cook ^ is a piece 13. like a cap, called the fusee guard, 
which, sliding upon 14. the square part of the arbor faiU over 
the wind-up hole, to keep out dirt. 

From Q to Q is the balance, more fully described hcre- 
idler. 

R. the balance-spring. 

fi. The collet wbereon the balance is screwed. 

m, ’!mie habmee-stod, between the balance and the spring, 
inte sme end o€ which the spring is pinned fast. 

S, the plate-stud, or mouth-piece, screwed upon the upper 
plate, which opens or shuts as a vice, by means of the screw 
r. bv wUeb the halance-sprtog may be lengthened or 
siMMrtened at pleasure. 

TT, the verge, the arbor, or the axis of the balance, 
passing from that part of the potence D. which is above the 
centre-pinion 3, to the top of the cock E, above the collet ». 
On this arbor is the impelling pallet 15, in the same ^plane 
wtUi the balance-wheel 9, and in which the balance-wheel 
acting, occasions the balance to vibrate. 

The srocdl or discharging pallet cannot be seen, nor can 
|he escapement or unlocking spriagi, es thev are hidden by 
the thickness of the upper plate A ; but the locking, pallet u, 
may be observed between that plate and the eacapeiaent- 

In 9m view the dial-plate 16 is at the bottom, and conae- 
qnently the face of it cannot be seen, the 9inekeeper b^g 
tamed upside down. It is, in the usual way, divided into 
hoorV/mittntes, and seconds; 9ie seconda-band hei^ earned 
npon the foarth wheel pivot The hands appear n^w the 
dial-plate 16. 

Fetwweit the pUhw-plate and the dial,' Is the wotieti-work. 
made in the utaM way. 
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The holes in which the axis of the balance move, and 
those of the balaoce>wbeeh most iieceManly be jewelled. 
The centre, .third, and fourth wheel hol^ may also bejewelled. 

The timekeeper is contained in a mahogany or brass case, 
with a glass over the diabplate, and suspended in gimbals as 
a compass at sea. Or if it is adjusted to go alike ia all 
positions, it may be put into a box atufled with borse^bair 
cushions. 

Were fig. 1 turned the other way, or the timekeeper in 
its proper position, which is horizontal, dial upwards, the 
balance would be at tlte bottom, below the balaBce«spriitg, 
near the cock E; and were tlie end of the spring oat of 
the plato-stud 8, the coils would all be close together as 
in fig. 5, and in contact with each other ; the spring not 
appearing much more than half the height or depth which it 
does in fig. 1. The spring being extended by the weight 
of Uij balance, (which does not wholly rest on the jeweUpl 
cod-piece which is set in the cock,) if Uie cock were to be tal^n 
away, tbe balance would remain suspended nearly in its 
present situation, and would drop very little lower than it now 
is. And as tbe spring is extended or drawn up, so will the 
weight of tbe balance be taken from ofi’ the cock, insomuch 
as even to bear considerably against the end-piece in the 

f )otence. In the timekeeper, the balance is made to .bear a 
ittie on the cock; by this means, a considerable degree of 
friction is avoided, which must lake place if the whole weight 
of the balance rested entirely on tlie end-piece without relief. 

Tbe method of suspending the balance by the spring is not 
followed iu pocket chronometers. For in them there is no 
barrel-cap 1^, aud tbe balance runs close above tbe upper 
plate A, on the middle of its axis, the balance-spring being 
between it and the cock ; tbe cock being not so much as half 
of the present proportional height. 

In fig. 2, 18 represents the tops of the pillars with the 

pillar-screws. 

N, the barrel-cap; 10, the two screws which fasten it to 
the upper plate A. 

ll. The ratchet; 21, the click; 12, the click-spring. 

Id) Tbe fusee-square; 18, tbe fusee-gnard. 

6,' a portion of the great wheel whiim appears from under 

B, the pillar-plate, projecting a little beyond the upper 
plate A. 

16, The back of the dial-plate. 
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HI. VI. IX. and Xil. the four boon, three, six, nine, 
end (M the timekeeper is now pieced lace downwerd,) 

as a ^de to explain the adjustment for position. » 

. One of the screws which fasten the jewelled hole partly 
ontlbf the plate^ted 8, in which the pivot of the foorth wheel 


rant. 

2S, The jewdled bole in which the pivot of the escape- 
meni-wheel rnns, fastened by two screws. 

9, The balance-wheel, which mns under the plate A ; some 
of its teeth may be seen in the notch tbrongh the plate, the 
plain circle above only serving to show its sitaation below the 
plate. 

EE, the codk, supposed transparent, to show the balance, 
the balance-spring R, and She balance-stnd m, which crossing 
the centre of the balance, is marked by dots. The escope- 
roent^pring, which *is hidden in hg. 1, may be here dis- 
tj a aroished. l^et a represent the end of tLe escapement* 
tj^wg, screwed upon the up^TCr plate A. From this end 
a notch is cut through the plate, which continues round the 
axis of the balance, and includes the impelling pallet 15;— 
17 is a rectangular hole, or notch, cut through the upper plate 
to admit the head of the adjusting screw, the top of which 
gs^g tbrongh the solid part, between the two notches, touches 
tfailmck of the locking-pallet. 

Vf hat relates to the escapement will be treated of hereafter. 

We shall next proceed to describe the balance-spring and 
iMdance, the drawings of which correspoof) in siae with the 
timekeeper. 


OP THE BALANCB-fIPRING. 


ffiih the mode of rendering it imtchronal, or of od^wding the 
long and ehort ofcs of vibifation of the hdUmce. 7%« terms 
hng arc* emd sAorl ores, large ones fmd omoll arcs, arineed 
inaifferentlg. 

ICW halxnce-spring may be made steeUwire, hardened 
fni4' ot steel-wiiw hard rolled, or oS gold-wire 

alloy cmI' anMi copper. Steel-wire hardened and tempered is 
tim taoai^iiakfic, then gold, and Iwtiy stedhvrire hard dmwn. 
SpiiDM omnposed of any of the above mibstancest. if . the 
matmmls be good, will answer the purpose. The qaaiftity of 









copper-alloy pul to tiie gold* has been found to answer in 'the 
propiNrtioQ of from one-eighUi to a quarter, and many other 
pro^rtimis may probably do as well. 

The form of the spring is helical, or cylindrical, except 
for a portion of the torn at each end, where it is curved 
in, ai»d fastened at an equal distance between its centre and 
circumference, which may be seen by inspecting one end 
at the stud m, and the other at the stud S, figs. 2 and 4. 
—It may also be observed in fig. 1,. that the two end turns 
are curved in, or smaller than the others. Were not those 
turns to be curved inwards, but left of tlie same diameter 
with the others, the spring would not have its present 
easy, concentric motion, but on the contrary, would jolt, 
wabble, and be distorted. Whether the balance vibrates an 
arc of 230 degrees from its point of rest, in its forward direc¬ 
tion. or revibrates 230 degrees in its backward direction, 
making together 400 degrees, the cjflindrical figure of the 
spriuff is still preserved. 

Upon the length of this spring depends the isoebronism of 
the vibrations of the balance; and in every spring of a 
sufficient length, there is a place where all the vibrations, 
long, short, and intermediate, will be performed in equal 
times. 


When the timekeeper is first set going, and always imme¬ 
diately after cleaning and rutting into good order, the main¬ 
spring pulling with tdl its force, the oil applied to the pivots 
clean and good, and every part perfunning its functions to the 
greatest advantage, the balance may vibrate from IBO to 230 
degrees from the point of .rest, according to the power of the 
main-spring, and the relative weight of the balance. The 
balance also revibrates on the other side of the point of rest 
nearly the same arc, but here the vibration is only reckoned 
*on one side. ^ 

Frmn contional exertion, the main-spring will undetgo 
some diminution of its original power i and very great 
resistance will be created from the thickening of the oil, and 
from the accumulation of dirt; so that at the end of a long 
vbyage, suppose three or four years, the arc of vibration of 
the balance will gradually decrease from.230 to probably 130 
degrees, and so on, till in time it will come to rest. From 
which it must be evident, that if the different arcs from 230 to 
180 are not all performed in equal times, a great irregul^ity 
moBt from tliat cause take place. If the large arcs are per- 
formed in longer time than the small ones, the timekeeper will 
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«e6el«r^, or go iMter «ii4 faster; and if tiie small airs are 
padTamiad in ^gar time than the large <met» it srtli letard, 
or go slower and slower. To ad^ost tlie long and simrt ai^ 
let tim tiamltae|ier wIiod clean, and tiie baiaace vibratiBg to its 
greatest extent, go for a few hoars ; and then, witboat sto|»- 
|iiag It, by moans of the click and ratcbet above the barrel* 
oap, and a key af>}>Hed to 10. the barrel*arbor square, let the 
main-spring down a turn or two, till the ore of vibmtiiMi 
decreases fi^ S90 to 180 degrees, or thereabout Tboa let 
It go for the same time as before, and if it goes slower with 
the long arcs than with the short ones, which is generally the 
case, morten the spring, by drawing it thieugb the lips of the 
stnd S. Then try it again in tlm same manner, and so on, 
till they are performed in equal times. 

If. on the contrary, the short arcs shonld be performed in 
longer time than the long ones, or the long area be performed 
in less time than the short ones, which amounts to the same 
thing, the spring mast be let out, or lengthened at the stad 3* 
mid so on repeatedly, until they oorrespond. If after letting 
•nt the spring several times, there should be no more to spare, 
alonger spring must be made. The length, of the spring in 
die timekeeper before ns is about 18 inches. 

If the spring is made of hard rolled wire, and tlio con- 
stmedon shonld be such as not to leare room for a spring of 
the ttsual length, and one much shorter than ordinary should 
be required, it will be very liable to be overstrained; and if 
^mrdened and tempered, or of gold, to break. It arill, how¬ 
ever, be n good deal relieved nnd assisted by b^peritig, die 
taf^red end being pinned into the shad m. 


OP THB MAtsAtlOM, 

Mad the mode of makina if to keep iko oamo Hmo ia difkroat 
degreee of ternpemtun, or o/* tedjt^Hng it for tko offuU of 

heaf and coAf. 

' » 

cock B. icc plate LVII. % wpfoood to be traw- 
diat it may not prevent the balance from being seen. 
Iim b'b represent the arms of the bdhmoe, which are 
broken bif inward ttio centre, 4o give a view of the 
me nadeti, 9oo* *11510 balance is sereyred upon a collet », 
ftgmTra the ehd of the (»«« Ag* !•> At tbo extmmUm 
of tlmse arcM are fwo sbonlders e e, agalnit wbldi, by 
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two screws, are fixed the expimsion or compensation pieces 
d d d. These expansion pieces are composed each of two 
lamioffi, the ontsioe belx^ of brass, the inside of steel. 
Tliese two pieces are made out of one, the brass being melted 
upon the steel all in one piece. It is afterward cat into 
two. 

d e. The steel laminm continned, bnt made romnd, and 
tapped; g g, brass balls or weights, alike in all respects, 
made to screw upon each tap. In the sides of these balls are 
two holes between the centre and circumference, made to 
receive a tool like a two-pronged fork, called a fork-screw¬ 
driver, to screw the balls higher or lower. 

f f, two side screws to assist in making the balance of an 
equal weight. 

h h, screws to regulate the mean time, and which are 
tapped into the shoulders c c, passing through the expansion 
pieces. 

The long and short vibrations being adjusted, we shall next 
show how to make the timekeeper perform alike in heat and 
cold. The balance-spring becomes weaker by heat, and 
stronger by cold ; and were the balance to remain of the same 
diameter, it would go slower in heat, and faster in cold, sup* 
posing it to go to time when the thermometer stood at tempe¬ 
rate. But when the spring becomes weaker by heat, the 
expansion pieces move toward the .centre of the balance, 
carrying with them the balls g g, by which the diameter of 
the balance becomes smaller, and relatively lighter. When 
the balance-spring becomes stronger by cold, the expansion 
pieces move from the centre of me balance, carrying with 
them the balls g g, by which the diameter of the balance 
becomes larger, and relatively heavier; and when, after 
repeated iriaJs, the balls are properly placed, at equal distances 
on each lap, the diameter of the balance will decrease and 
increase, in the same ratio as the spring decreases and increases 
its strength. The following is the cause wof the expansion 
pieces moving toward the centre by heat, and from the centre 
by cold. As the outside lamina*of tiie expansion pieces 
is of brass, and expands or lengthens more by heat than the 
inside lamina of steel, to which it is attached ; it will be easy 
to concoivo ho^w the brass forces the steel inwards ; and as the 
sapie lamina of brass contracts or shortens more by cold than 
tb© steel. It is obvious that it must draw it outwards. (Were 
the lamina of brass placed inside* and the steel outside, the 
balance would expand, or become larger by heat, and con- 
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tract orXeoome smaller by cold, and instead of compensating 
the error of the Sjoruig, it would add to it.) 

balls g being made of equal weight, may be placed 
at the end of the taps at e ,* and if the timekeeper, being iu a 
situation where the thermometer will rise to 100 degn^es or 
more, should go faster than when placed in another situation 
where the thermometer will fall to ks degrees or lower, it is a 
proof that tlie expansion pieces do too much, and that the 
balls are too heavy. Supposing this to be the case, screw the 
balls up close to the ends of the expansion pieces at d, and 
their eflect will be less ; because, notwithstanding the same 
degree of heat will occasion the expansion pieces to move 
inwards the same quantity, or to describe the same angle from 
c, yet the balls will move through less space at d than at e. 
For it is evident, that if they could sliue up to the ends of 
the expansion pieces next to the arms of the balance, they 
would not move at all, or at least, their motion could nut be 
discovered by any effect that it would produce. If the time¬ 
keeper still gains in heat, reduce the balls, aud screw them 
Qp again to d. In the next trial, should it lose in heat 
more than in cold, contrary to what it did before, it is a 
proof that the expansion pieces do not do enough, aud the 
nails must be unscrewed toward the ends of the taps at c, 
until it keeps the same time iu heat as in cold. Ij* the bails 
being at the ends do not do enough, and the timekeeper still 
loses in beat, increase thbir size until the adjustment is. brought 
within die compass of the length of the taps, where there is 
jtea n ally room sufficient to correct for a minute of differeuce 
in||oat or cold (>er day. By screwing the balls op and down, 
it may be soon seen how much of error two or three turns 
will correct in a given time, and by that means discover their 
proper situation. 


OF POSITIONS. 


(pr ike mode of adjusling thit THmeitt^per io go alUte, or nearlg 

MO, in d^ffermt pontiom. 

the hng and short vibrations being adjusted, and also the 
and cold, the Inventor next snows bow to adjust the 
4iwBreiit pofiJIlmui. Let the two mean screws A k, tee piata 
IsVA, 0g. be supposed, when tbe balance is at rest* to 
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stand at those points, where the hours 12 and 6 are marhed 
upon the dial-plate, aiid that the two* side screws//, afafid at 
those points where the hours 9 and 3 are marked. If the 
timekeeper should go faster with the hour 12 highest or 
vertical, than with the hour 6 highest, screw in the screw h 
a littie at the hour G, and unscrew the opposite screw at the 
hour 12 the same quantity; if it should lose most in that 
position, do just the contrary! The same rule is to he 
observed with respect to the hours 9 and 3, by tlie two side 
screws ff. It may, however, happen, that the balance will 
not preponderate at either of these four points, or that the 
screws may not be soSiciently powerful to effect the purpose. 
In this case, for the position 12 and 6, unscrewing a little 
one of the balls a g, and screwing in the other, may succeed; 
but this method should not be practised in superior timekeepers, 
because by so doing, it will occasion one expansion piece to 
act more than it ought to do, and the other less, and destroy 
that equality of expansion, of weight, and of distance,'which 
the very word balance informs us onght to be preserved. To 
remedy this inconvenience, another method has been contrived, 
by which the balance may be rendered of equal weight, while 
the balls, the screws, and every opposite part, are at equal 
distances from the centre. Let the balance be made with a 
light ring xxs, (as in fig. 3,) within the expansion pieces. 

there be tfiree light equal weights k k k, which by a screw 
in each, may be fixed in any part of the ring; tb^ having 
adjusted the long and short vibrations, and the heat and cold, 
end having the mean time screws at equal distances from the 
centre, and the balls at equal distances upon the taps, (tbesli 
will be no occasion for side screws,) try the timekeeper 
different positions, and in a very few trials, by moving the 
weights upon different parts of the ring, the positions may he 
adjusted very accurately. The weights may be brought all to 
the same part, and the balance made to preponderate in any 
given point, and none of the other a^ustments will be 
affseted by it; and the weights, jppon whatever parts of the 
circle they may be, will still ren^n an equal distance from 
the oentfe. 

Having adjusted for long and short vibrations, heat and 
odd/' and positioqii, it remains only tp regulate for mean time. 
Should the timekeeper g^n, inmwaae tiie diameter of the 
balance, by drawing ont an equal quantity of the two mmui* 
tioio terews h h; and ahonld it lose, decrease the diametew, 
•crewing in an equal quanti^ of the same tcreira. This 
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•dliostemat doM qoI affe^ lliat for heat and odld« beoaiue these 
•crews, are aacoiuiected with the expansion meoes; nw wUI 
they affact the positioiis, if they are both tamed the same qmua- 
tity, and thOila^ q £ the same thread. 


or THE ESCAPEMENT. 


to plate LV^II is very distinctly seen the relatire position 
of the esciu>eroent to the other parts of the timekeeper. In 
this plate the balance and spring are upon a scale safficiently 
large to bo understood, withont much difficulty ; but the action 
cf the epeiqMNDent may not be so easily comprehended, as by 
a drawing npmi a lame scale. 

Fig. L pi ate LVIll, represents the escapement-wheel, the 
teeth of which are of a cycloidal shape, and their upper 
sniiaods towards the extremity present to the view a trian¬ 
gular form, two aides of which ore described by right lines, 
and the otherhy a cycloidal curve, which is e principal part 
cd action, (some of these teeth appear through the notch in 
the npper plate A, plate LVII, fig. 2;) but the triangular 
part of the tooth is not so plain as in plate LVIil. 

In this plan the whole of the escapement.'wheel may be 
seen, and its situation on the arbor M, in plate L\'li, fig. 1, 
may be referred to. 

BB df tbe escapement or locking-spring, stowed fast by 
its end C to Ibe pillar D, and extending nromt^ to d in the 
direction CBKBdf. (In plate LVll, %. 2, the end a of this 
a|wing is screwed upon the upper plate A, and the spring 
itsdf, with the locking piece, stnks into tbe notch cut through 
the f^te. Upon taking a side view of the upper plgte A, fig. 
1, its thickness may be observed. Through this plate tbe 
Ipckiag pallet meets the escapement-wheel 9.) The centre of 
motion of this spring is between C and N, the part NB being 
more substantial that the part CBN, and into which part, be¬ 
tween N and B, is fixe4 the locking piece <t ; this locking piece, 
ear locking pallet, whose acting sunace is a jewel, (se^ also fig. 
Hl^ fdl^ XiYlI,) placed between N and B opposite ibe end of 
screw F, and below the escapei^nt-spring, locks 
Upon tim w^teior angle of tbe tooth 2, and upon eveiyr tooth 
ia saocesaimi, msp^ing the motion of the escapement-wheel 
Ibr a md' uo balance to vibrate witwat intermp- • 

jattlSnsai mf fiarl of the machinery. 
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It is to be observed, that the triangular parts of the teeth 
of the wheel AA.A, the wheel being hollowed or sank, are 
raised above the periphery of the wheel to meet the locking 
piece a, so that upon viewing the wheel edgewise, see 6g. 5, 
(and also 9, plate LVII, fig. 1,) the teeth will appear broader 
than the edge of the periphery b. 

In fig. 1, the locking pallet a being in contact with the 
tooth 2, is not so well distinguished as in figs. 2, 3, aikd 4, 
where it appears very plainly over the periphery b of the wheel, 
ill the interval between the teeth 1 and 2. 

(Fig. (», plate LVII, gives a view of the escapement>spring 
reversed, and fig. 7 explains upon a large scale the fignre of 
the lucking piece, which is angular, adjoining that part of the 
straight edge where the lucking is effected. Were this 
angular part to be left square, like the opposite end, it might 
strike agniust the interior angle of the tooth, as the escape* 
meot-spring returns to its place against the adjusting screw, 
after having unlocked or discharged the wheel, but by being 
of this figure it clears itself.) 

N e, the discharging or unlocking spring, which is attached 
to the e.scapeuient or locking spring at N, and passes undor 
the adjusting screw F, a little beyond the end d of the locking 
spring. This discharging spring is made very slight and 
delicate. 


F, the adjusting screw, .supported by the pillar (and 
which in fig. 2, plate LV’11, passes through the solid part of 
the upper plate, from the rectangular notch 17,) whose end is 
opposite to the locking piece or pallet a, on the contrary side 
of the escapement or locking spring, and by which the lock¬ 
ing piece or pallet a, may be more or less advanced upon any 
tooth of the wheel ; the escapement-spring BB d alw^s press¬ 
ing the locking pallf't a against the end of the screw F, except 
at the time of unlocking the w'heel. 

0 , The unlocking, discharging, or small pallet, whose 
part of Isction is a jewel. (The pallet, with its jewel, mny 
also be seen above the impelling pallet, there marked 15, 
plate Lyil. fig. 2.) When the balance is in motion, this 
pallet presses against the end of the discharging spring at«, 
and passing on in a direction from e to cf, carries with it, for 
a short apace, the discharging spring N e, and also the locking 
spring IBB rf, moving tbei& both at the same time, and in so 
ig, carries the locking piece a from off the interior angle 
of the tooth 2, or any other tooth whi^h may come into that 
situation, and leaves toe whiHjl at liberty to impart its power 
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to tlie iiii{wUiBg paliot. Bat when the balance retnma, and 
the nnio^tog jpailet e repaasee* the discharging spring N # in 
a direction from sfto «, it does not in the least disturb the 
locking spring nor, consequently, the locking piece oi 

pallet a, bat mores, only, and fur a short space, the unlocking 
spring Ne. 

IsHH, the impelling or large pallet, whose part of action 
is atelhe angle m, where a jewel is placed. (This pallet and 
iewm may he seen in plate LVll, %. 2, where it is marked 
15.) Upon the exterior of this angle the pallet receives its 
impnlse from the cycloidal part of the tooth of the escapement- 
Wmtol. The circumference of the pallet is incomplete, from 
a portion being cut away, to make room for the action of tbe 
teeth of tbe wUeel. 

X is a circular bole under the periphery b of the escape- 
meat^wbeel, over the centre of which the tooth 2 impears. 
and the locking piece or pallet a. Tbe two springs and 
Nsj pass over it. This bole is made through the brass plate 
QQvQ, through which, by inverting tbe escapement, the mau- 
Ber in which the locking piece a holds the tooth 2 (or any other 
toofri in succession) of the escapement-wheel, mav be seen, 
^his may be nuderstuod from figs. (> and 7, plate LVH.) 

The impelling pallet IIHIi is .supposed to be vibrating 
freely from r to S; here it is perfectly detached, or at liberty- 
from the escapement-wheel; as w ill be seen by observing that 
the unlocking pallet o is not in contact with the discharging 
spring N e, nor are either of the teeth 3 or 4 of the wht'el in 
contact with th« impeliiog pallet. The baliance or imjpelitng 
jjIbIleC (fw they are both upon the same axis as in plate LVII.) 
vibrating from r to S, tbe dbebarging pallet o comes in contact 
with the disebar^ng spring see fig. 2, (and from that 
instant is not detached or tree, hot in the act of escaping) 
and moving it in the direction from e to </. takes the locking 
pallet a from off the interior angle of the tooth *2, and sets 
tbo escapement-wheel at liberty for the tooth 3 to act npon the 
ancle m of the impelling pallet. Here the topth 2 will tie seen 
to have passed tbe locking piece a, and the tooth 1 to approach 
i|. The tooth 3, pressing the impelling pallet fronf r to S, 
■md eontinning to do lo, as in fig. 3. where the centre of the 


Ine cmitro As 01 tM>ui paiieu, lorm a straigtit line, ims acuon 
of the vrhe^ apon the pallet coptinain|^, as in fig. 4, where 
the p^nt of tM tooth 3 is about to quit the angle m oi the 
impouiog pallet, the tooth 2 approaching nearer to the cirenm- 
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ference of tlie saine pallet, and the tooth I advancing' toward 
the locking piece or pallet a, against which it falls, and is 
held fast, as soon as the end of the tooth 3 qnits the impelling 
pallet. Here the act of escaping ^ds, and the impelling 
pallet is again detached or nnconnected with the wheel, and 
moves in free vibration as in fig. 1, fur a certsiin number of 
degrees, until it is returned by the power of the balance-spring, 
and repasses from S to r, still independent of the escapemedt- 
wbeel, or of any thing else, except the very IHtie resistance 
which is micountered by the discharging pallet o, in rcpassiog 
the discharging spring N f, which it does without distuning 
the locking piece a, or consequently the escapement-wheel; 
and continuing for a certain number of degrees, is again 
returned by the balance-spring from r to S, when resuming 
its situation, it is prepared to act as before. 

It may be proper to remark, that the action of the cycloidal 
tooth upon the impelling pallet is always the same in the be¬ 
ginning iLS in fig. a, in the middle as in fig. 3, and at the end as 
in fig. 4; impelling the pallet with the same quantity.of surface 
in action at all times, and at ail times equidistant from the axis 
of the pallet. This, however, depends upon the tooth having 
the true figure. 

From the foregoing description of tlie escapement, refer¬ 
ring occasionally to the plates LVH and LVIII, the nature of 
the action of its different parts, and their arrangement in the 
timekeeper, may be understood. 

The proper shape of the c\ cloid is found in the following 
manner; having a plate of smooth metal, fix upon it a piece 
of brass, the side of the intended escapement-wheel, which 
call the false wheel. Then take another piece of brass, the 
size of the intended pallet, which call the false pallet. Go the 
circumference of the false pallet fix a fine steel point, and then 
roiling the false pallet upon the circumference of the false wheel, 
the steel point will describe a line on the plate, which will be 
the jproper cufve, in which shape the tooth must be cut by an 
engine. The lareerthe pallet in proportion to the escape¬ 
ment-wheel, the less sadden the cycloidal carve will be, and 
the smaller the pallet the more sadden; so that an escapement- 
wheel which ha^ 15 teeth, with a pallet of a proportionable dia¬ 
meter, will have its teeth of a very different shape to those in 
a wheel which has only 12 teeth, because, in jtue case, the 
pallet is half the size, and 'in the other it is uttl^ more than 
one-third. 
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sise of the pallet depends upon the nombor of teeth 
in the escapement-wheel. The radios of the pallet should be 
equal to the distance between any two teeth of the wheel, and 
then their relative motioi||,wiH 1^ equal. If the wheel has 
twelve teeth, the radius of the pallet will be thirty deg^ttes 
measured on the circumference of the wheel, hnd its diameter 
sixty degrees, measured in the same manner, which will make 
It half the size of the wheel. If it has thirteen teeth, the pal¬ 
let will, in diameter, measure fifly-6ve dCCTccs and a half; if 
fourteen teeth, tifty-one. degrees and a hmf; and if bftcen 
teeth, which is the number generally applied to pocket time¬ 
keepers, it will be forty-eight degrees. 

The marine timekeeper, which has just been described, is 
made to beat half seconds, the balance making 240 vibrations 
both ways in a minute. For if the balance-wheel has 15 teeth, 
the fourth wheel 80 teeth, and the halatice-pinion 10 teeth, 
there will be 120 beats, or half seconds, in one minute. 

It is also made with tiie escapemcnl-wheel of 12 teeth, the 
balance-pinion having?, and the fourth-wheel 70; consequently 
there will be 120 beats, or half seconds, in one minute, as 
before. It has been already remarked, that the pallet for 12 
teeth most be half the diameter of the wheel; and for 15 teeth 
five-twelfths, or fifty degrees. 

The pocket-timekeepers, that tlicy may not be disturbed 
by motion, have what is calb'd a quicker train, the seconds 
band making 150b<‘ats upon the dial, or 6 beats in two seconds. 
The escapement-wheel has 15 teeth, Uie halancc-piiiion 8 
teeth, and the fourth-wheel 80, consequently tliere will be 
150 beats in one minute, the pallet being 50 degrees in diame¬ 
ter, measured upon the diameter of the balance-wheel. 

So mention has been ma'de of the number of the t^th in 
the other wheels and pinioD.s, as they are of little or up impor¬ 
tance, and may be varied considerably. 

In consequence of the decease of the Inventor of the time¬ 
keepers we have been considering, tbe following question^ 
with the tame views as stated in the former case, page w7, 
ware put by the Board of Longitude, to his Son, who famished 
Ibe preceding account: 

Quesf.l. J»age388, Hues 4, 5. and 6, from the bottom. 
Are all these three substances equally good, and applicable in 
fff cases to box and pocket timekeepers ? Or under wbat 
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circumstuBces are tliey to be separately applied I And wbat 
advantage arises from applying one in preference to either of 
the others t Does not flatting or rolling pendaluin wire 
destroy its elasticity, by crossing the grain of the wire so 
roiled t If so, do yon use any ineaifB of making the grain of 
the wire longitudinal ! if you do, it is required to explain the 
method. 

A ns. All these three substances may be equally applicable 
in all coses to box and pock€*t timekeepers. Springs made of 
gold aud of tem[)cred steel are attended with more trouble in 
manufucturiug than those of hard rolled wire, and wdess the 
gold is well compounded, and drawn or rolled perfectly soonod, 
it is liable to break. In .springs of tempered steel, ri® greatest 
care should be taken that they are in the first pla/e hardened 
from end to end, and then they may be eqnaiy tempered 
throughout. They will be more elastic than gold and perhaps 
better, excepting ^^tr liability to rust. Sp'ings of hard 
rolled vkire arc the Tea.st elastic of the three, *nd are subject 
to lose of their elasticity, if made so short a» either of the 
others mav he. On this account, I leave then about a fonrth 
part longer than the others; and if the materal be good, thejr 
will stand. They are made in Ic'ss time, and vitK less trouble 
than either of the others; but liable to rust I do not hotpv 
that flatting or rolling the wire destroys or im»airs its elasticity, 
nor do I use any means to make the grain of the wire ](Migi> 
(udinal. 


Quest. II. Page 86®, line 4, How are the above-mentioned 
balance-springs made ; that is, how are they b.-ought to, and 
known to be of a premier size, for each different watch; how 
turned into their proper shape,-hardened, tempered, &c? Is 
it necessary to attend particularly to the eventess of the wire ! 
And if so, bow is it known to be of ac imiform tiuckness 
throughout ? 

Ant. I do not ffrons escperiencej pretend to know the 
exact proportionable size of balance-springs. I have made 
chronometers with springs of tlie same length and material, 
some of them making or containing six or seven turns, others 
nine, ten, and even twelve, consequently differing considerably 
in size, and yet performing equally well. I should imagine 
that the best size would be such, as that the spring might 
impel the balance in the centre of percussion, which, will bo 
betiTeen the centre and circumference of the balance, accor^ 
ing as the weight may be disposed.—The springs of hard 
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iroBed wire are turned into their proper shape, by winding ihem 
Ob a ^grUnder or monld, and screwing each end fast. The 
e^^der being heated by a blow-pipe until the wire becomes 
blue, it is taken off, and the ends turned in by a pair of bending 
plittrs, or by drawing them over a round broach. Gold springs 
are brought to their shape by the same process, only that the 
mould, which may be of steel, is made blue instead ol (be wire. 
Or if the mould is of brass, the screws which iasten the wire 
■ay be of steel; and when they become blue, it will be the 
same tMng as if the mould were of steel. 

Springs are hardened by being made red hot upon the 
cyWader, dther by a blow-pipe, or small charcoal hre, and 
then immersed in water or oil, and tempered by heating the 
oyHnder wth a blow-pipe until the wire becomes blue. There 
ll a Tcry gnat difference in steel : some sorts will be harder 
and tpore eastic at a blue than others at a yellow, and some 
again will b«ar letting down below a bhae. it also happens 
sometimes, tbit the very same piece oT steel is of a bettei 
i|aa!ity in one part than another. The ends may be turned 
ia by a pair of bending pliers made hot, or the mould may be 
put down or spiralled at one end, for the tirst turn of the 
spring, and it vill come off with that end ready turned in. 
Vku MiaBce-stuo, into which that end is fixed, may be made 
mcwaabl^ or to siift, that is, to lengthen or shorten, so as to 
meetTba COrre of the spring, and tlien fastened by two .screws. 
The other end-tunj of the spring might also Im? fashioned in the 
same way; but as it may require^ to be shortened, to find the 
isoebromU place, the curve will be continually altering, and 
most be replaced hy the pliers, so that it will probably be iise- 
!«■ to do it by the mooln. 

I tbtnk it necessary that the wire should be as even as pos¬ 
sible. I do not tappi>se that any wire was ever of an Uniterm 
tbiekness, but its deviation from uniformity may be kdowa by 
drawing it thron||;h a parallel guage. The best way 1 know of 
to make it as uniform as possible, is to grind it between two 
piones of hard steel with oil-stone dust. 

The chronometer, No. which was tried by tlie Astrono¬ 
mer Royal, five aad twenty yeaw since, bad, and stitl has, tee 
lame spring of tempered steel. Everard’s chroncpieter, No. 
08 ^ had, and still has, tee same spring of gold; and. the 
mariBe chronometer, No. 82, bad, aad I Wlieve still has, a 
spring of bard rolled steel. Experience is in favour of all 
turne. Tbe leagth of tee spring of No. 8^ pockOt-ohroiio- 
meter, was about eight iaidiet; No. 6S, about the SMoe; No. 
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82, marino chronometer, sixteen inches, and of equal thickness 
from end to end. 1 think the gold and tempered steel will re¬ 
tain their identity longer than the other. 

Quest. III. Page 389, line 19. What is the necessary 
length of a sjiring, which shall contain that certain place! 
And how do you select that place or part from the whole t 

Ans. That certain place is contained many times between 
the length of five inches and twenty, of and between which 
lengths, vast numbers of springs have been made. -Those 
jdaces arc selected from the whole, by continually shortening, 
as fully described in the method of adjusting the long and short 
\ ibrations. 

Quest. IV’. Page 3fK), line 23. As you do not recommend 
tapering tl»e spring, but in the case of there not being room 
omiugh for a spring of a sufficient length, is it necessary to 
have (he b.dume’spring of equal breadth and thickness; or, 
in other \voril>, of equal strength in every part? If that is 
the case, vlial means do \ou use to make it so, since scarcely 
any two follo\nng inches (»f the same wire, as it conies from 
the hands of the wire-drawer, are of the siune strength, ’and 
that a spring made of it, w ithout preparation, would be coin- 
ponnded of variou.s powers ? 

Atus. 1 onlv recumuiend tapering fur hard rolled wire, but 
where there is jierfeet, or great elasticity, there is no occasion 
for it. The best hard rolled wire will not require it, unless 
made very short and overstrained, as may be the case in flat 
and fashionable chronometers, where there is not sufiicient 
room. The tapering is chiefly wanted at the bottom tom next 
the balance stud, which, from its spiral shape, is strained more 
than the cylindrical turns. 

Wire drawn through the plates where the boles are 
gradually smaller, will be of more equal thickness than roiled 
wire, unless the mill is excellent, as for that purpose it ought 
to he. The wire should be as equal as possible ; but none is 
perfect, and all springs are and will be compounded of various 
powers, so long as we remain short of perfection. We can 
only coo^e near it. 

’ Quest. V. Page*890, lust paragraph. Is there any diflTer- 
cnce in tlie action of the expansion pieces, when constructed 
of brass and steel of different qualities? And if so,<What 
qualities are best, and how chosen ? 

29^. VOL. I. 3 E 
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IftI «tt4 good Dololi brass 
V never tiM onjr otiier. 


QlHilf. Tl. How ere the expansion pieoes turned into their 
pn p m t And how is the blase mnde to enite 

___^ ^ _ 


hf liMh jMioot ehy eolder oter hailof ,iB mj hitidwledge 
hMia hiOdi mm of ; at lehet, Aeilif te|iil thnw and twenty 


VU, Ifhm Mold be the rHative thickness of the 
hiaaa hatha alealt Andhawahlaiaedl 

Sm* 1 wiiiMi tha htaia taiee the thiekness of the steel, 
whidbihiafcaaek apahlea iba biass bend the steel easily, and 
\ t a|ttjil Ik by laaawring wi near as I can. 


:^r-|p(Wf. 1^ Wai any diffinrenoe arise in the final perfonn- 

^ ♦be steel is hard. soft, or tempered ? or 
:Sm3||g|Nw#^ or )dt in its m^ral state ? 

■, "JT****' as to the dUbrence. because 1 have 

^aiit« JdL l^i^pe 898» line 4 from Uw botton. does 
WhaMinna meafra time difTerently la different pembas? Is 
|l#jlaiset afissag ftom the imperract execation hf the escape- 
iMibliralhar fails of tim amehiaat And if not. what other 
iiaBSO%wit|atss this inrt irf enort 

V Ant. 11ieaia6ehlly> from, the naaqnal weight iff t^ balance 
dalgi smi if#a aaeaneaient was vmd of friction. it’woaM be 
amtiosiy aa^ ^ Wwk a good aad wcH made eecapemeat. the 
Uea Ilbnoet allo^tber in the halasme. 


smi 




. X. Pm ipS; last 4 iasa|pq[>h. now uie oeteoc 

gs|m|h made and^temf e red. and pmced In tiipia proper posl- 
aHU^jAnd what particulars are necessary to b#Observed in the 
fadiHn|^.i|aoing them? -• 

.’,:3||^S»:detent .iprings are filed 'omrly to their proper 
har dened and 'temper^ to a Idae, sometimes 
tiiAgaila^ neoordiag as Am aature of the steel may be. ^ 
ail a lw ai d i groand to their proper strength. The looking 
iftiag is%ia drawn nearer to. or farther firom ^ ve|ge, so 


>h. How are fbe detent 
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as to make the looking pallet hold each tooth of tiie wheel at an 
equal distance from the impulse pallet, after which it u steady 
pinned, sp as it always may, if taken out, be returned to its 
place without further trouble. The unlocking spring is only to 
be ill contact with the locking spring at the part where it is 
piiiucd fast, and at the end of the locking spring. 

The spring should lock the wheel as light as possible, to do 
its duty, and the unlocking pallet should raise the unlocking 
spring as little as possible, to do . its <lQty* The spring should 
point to the centre of the verge, and liR equally forward and 
backward. The end of the unlocking spring should be left 
rather stouter than the other part of it, to resist wearing. 

Quest. XI. Uow are the lifting, locking, and main pallets 
made, and applied to their proper places ? And what particu^ 
lars are necessary to be observed in placing them, and how 
obtained ! 

Arts. Tlie liiling, locking, and main pallets, are of steel 
hardened and tempered, with dovetails cut for the admission of 
jewels, of which their acting parts are composed. (See tie 
description of the Escapement.) The situation of the lifting 
and main pallets to each other is such, as that when the whew 
is unlocked, it may fall upon the main pallet before itcmnes to 
tbe line of centres, and to have as little drop as may be with¬ 
out butting. 

Quest. Xn. Page 397, line 16. Does the cycloidal tooth 
always act upon the outermost edge of the pallet, as it sqppears 
to <u> in the three figures representing its action on that 
pallet ? 

Ans. The cycloidal tooth does act upon the edge as it 
appears to do. 

Quest. Xlll. Page 399, line 18. Are the Timekeej^, 
No. 82 and No. 176, made by your father for the Board of Lon¬ 
gitude, complete specimens of his improved Timekeepers ? 

Ans. No. 82 and No. 176, are not perfect specimens; they 
have been made about five-and-twenty yean. 
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Repeating WiUch, without Pinions^ Pull^St Chain^ 

Qt' Hacks, 

Tbia watch will repeat the hour and the quarter, tJie hour 
witboat the quarter, ur the quarter without the hour; the 
hour first and the quarter afterwards, or the quarter first and 
the hour afterwards, or the hour and the quarter without inter- 
jnission, with one bammer only. The invention has met with 
the decided approbation of mechanical and scientific gentle¬ 
men ; and a considerable number of the watches have been 
made for the Turkey, Irish, and American trade, as likewise 
for home coii.snmption. 

The great expense in the first purchase, and the continual 
expense of repairing repeating watches, induced the Inventor 
of the present plan, to turn much «jf hi.s atU'iition towards 
repeating mechanism, with a view to reduce it, if possihl(>, 
to a much more simple principle, and so as to be affordeil 
at a low price. In this undertaking, after a perseverance ot 
some ypars, be has been very successful. It is well know 
that repeating watches have always been, uiul are at tins time, in 
the hands of few, aiitl in such hands they appear to be more for 
show and amusement, than fur any real use ; hut the middling 
<lass of mankind, to whom they would be of the most service, 
are deprived of their benefits. The simplilicatictu of them, is 
therefore certainly entitled to a favourable reception. 

The method of using the new repealer is as follows :— 
Hold the watch in the left hand, and apply the finger and 
thumb to the pendant; and if it i.> required to repeat the hour, 
turn it to the right, till it gives a full stop. Hut if it is to repeat 
the quarter, turn the pemlant the left, till it gives a full slop, 
as in winding up a common watch. 

The mechanism is represcrited by the figures 1 and iJ, 
plate LIX. 

Fig. 1, AB represents the upper side of the pillar plate. 

CD, a circle of steel, moving freely in the friction rollers 
EF, and plates GH. This steel wheel is put in motion by 
means of a small wheel a, fastened on the axis which goes 
through the pendant, and it acts in the teeth of the circle repre¬ 
sented at b. 

I is the qnarter-snail. K the minute wheel. The hour- 
wheel may easily be supposed, and therefore requires no 
description. 






CLASS I.—BIANVFACTURES AND TRADE. 


405 


EUioft rfpeaiing work. 


h i« the pivot of tlie honr-snail, which is not drawn, as it 
would intercept the view of the rack, of the steel circle at Q. 

O is the locking lever. P the end which falls upon the 
hour-snail, to regulate the number of strokes it is to strike ; 
at tlie same.time, the end Q of the lever O locks into one or 
other of the notchc.s in the steel circle. 

The star wheel, iVo. 1, is riveted or screwed to the hour- 
sniiil. and moved by tlie sniuil arm. No. 2, on the canon pinion. 

M and N are the jumper and spring. 

R is thu (|uarter locking lever. 8 the end which falls upon 
the quarter-snail. T the locking end, which locks into the 
notches at h. 

At X is a pin in tlie steehcircle, to which is hooked a chain, 
and the other end to the barrel W This chain, when the 
pendant is put in motion, will unwind from the barrel, and, 
by acting between the steel rcdler.s UW, will work both to the 
right and left. 

i k, Are small pallets, im which are the tails of the bam* 
iners, acted upon hy the pins as per figure, so that, at the 
end of the strokes that have struck, the spring in V will draw 
hark the steel circle, and the pins will pass hy the banftner- 
tiiil, and a small spring under / will bring it into its proper 
place. 

\Vhen the wateh is held in the left hand, and the right 
hand is to turn the pendant to the left, to strike the hour, 
tlie point 1* will fall on some part of the hour-snail, at the 
same time the point Q will stop the steel circle. The hammer 
of course will give the hour. The same is to be understood 
of the qimrttTs ; only observing to turn to the right. 

The following statement will show the advantage of the 
new repeaters over the old ones, for a period of twenty years : 


£ g d 

The cKpettN! of the eld repeater, in the Durcha.se.30 0 0 

Cieaninfr at half-a-guinea per year, forUbenty years.10 10 0 £ a d 

- 40 10 0 

The ex|»cnve of the new repeatei, in the purcha.ic.8 8 0 

Cleaning at H* per year, for twenty years.6 0 0 


Advantage in favour of the new repeater, 37 2 0 

The new repeating work can be added to an old watch for 
the sum of three guineas, if it is to he a dumb repeater ; and 
for a further addition of three guineas, may be furnished new 
rnetnl cases, and a bell to the repeating work. 
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MMo4 qf BamMng m THmek^per, 

* 

Th« hMiVtng of ft tiitt^eeper it of s«di reol importsnoft* 
tkftt tbft flMNKt ftoonrate iaalititteiit, witKoiit tbk Bfte«Mftry 
i^peadftge, is liftble to ssoli'derftBgeiiiMit, tbftt Ifoai Uift viost 
mvtal oftotet it is in one moment mdered nsriess. The 
ntitity of tbe pftrtioiikr ccrntrivaace, n<m bsoogbt finnnurd, to 
eflRoot this narfKiee, bas bemi fnlijr Veiibed hj serend years’ 
trial, and W reoaivad .^e saaetioa of many of tbe most 
eminent watolmiakflrt. 

It was at first imagined, ^)bat a banking to a walcb with a 
free esoapmneot was qnite mmeeeasary, as fiie limits of baiik> 
ing were so groat ae to admit of almost twice 800, or 720 
degrees; bfBt, on trial, it was found tbat tbe balance fiw(|neo0y 
tbk quantity, and tbat a very slight motion given to 
the timdke^per (particularly when the axis of tbe balance 
beeame the axis of that motion,) was sofiicimit to alter tbe 
stimigth and figure of the pendulum-spring, and position of 
tlw jpseoes in respect of the balance-wheel, so as to change the 
rata if the timekeeper; and, what was worse, a new adjust¬ 
ment of the babnce was reqanrml, to accommodate it to the 
dbai^;es made in the s{mng, and other parts connected with it. 
Hence it became necessary that some means sboold be used to 
stcqi the batance at certain limits beyond its naldhd arch of 
vibration; and vmrious atteaqpts have becm made to effect it. 
One way is, by a moveable piece on tbe axis of the balance, 
which banka agaiaat a pin, yet so at to soffar the balance to 
vibrato niOTe ibiw 800 dqpeea. Another method is, to have a 
piece moveable oa a oentre in one df the arms of t^ balance, 
and applying itself ns a tangent to tbe pendulum-spring, wbicb 
passes through a bole in tbe piece. It has allb a knee, which 
almost touches tbe plate, andi||rt passes free of a pin placed 
in it. But when tbe balaneflhratoa so as to approach its 
utmost limits, the action of me spring, while in a state of 
unwinding throws tbe piece ontwa^ so as to fall in the way 
of the pin, and* stop the balance from proceeding farther. 
Another mode is by a straight spring, screwed upon the plate, 
having a book at the end of it, into which a pin placed in the 
strikes, when, as before, the pendulam-spring, in 
amrindlngt touches the straight spring, and moves it a Utile 
outwards. ^Hiere is also a way of banklDg by means of a boh, 
wbicb is thrown back by the pendulum-spring, and made to 
fall in tbe way of a pin placed in the rim of tbe balance. 
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These were the principal modes of banking in nse, prior to 
the haveotion of the following one, and they did not differ 
materially from one another in principle. But the weight and 
friction of so mmiy pieces, on so d^cate an organ as that of 
a pendninm spring, are perhaps neatly as hnrtfnl to the time¬ 
keeper as the i«|$nry it may sustain when it is left wHhont any 
banking whatever. 

In plate LIX, figares 3 and 4 i^resent the imroved plan; 
the same lettera are placed to signify the same thmgs. 

AA is the balam^ to which the pmidiiloai-spring is 
in the nsnal way. 

In one of the crosses of ^^^Iplanee is placed a pin P, 
Yhicfa stands a littie way above it8^lNaf||ce; and when the 
’ balance is cansed to vibrate a complete circle, the pin in its 
motion will describe the dotted circle POQ, and jnst pm 
clear of the inside of a projection formed on a cock B, wnich 
is fastened on the plate by means of a screw. 

At about onc^-fourth of a turn of the penduinm-spring, 
reckoned from its stud £, is placed a very delicate tapering 
pibce of steel s. having a small bole in it, torough which the 
penduinm-spring passes; and it is fastened to it by means of a 
pin, and stands perpendicular to the curve of the spring. 

Let the balance be at rest, as%epre8ented by fig. 3, the 
banking pin at P, and the Imnking-pieoe at s. Suppose the 
balance is made to vibrate from P towards O, when P arrives 
,at tbe-banking piece », it will pass it withont touching, 
because its extremity, t, lies whol|y within the circle traced 
out by the banking-pin. But when the banking-pin P has 
arrived at Q, the banking-piece s will have advane^ to t, by 
tile penduliMBi-spring winding itself up into the figme repre¬ 
sented by the dotteif cniwe; and when the banking-pin P (now 
at 4}) returns back to P, and passes cm from Q towards 
P. to approach B, and so complete the other half of its vibra¬ 
tion, before P can arrive at me banking-cock B, the pendu- 
kim-spring will bave nnwonnd itself into tiie Sgore described 
by tim dottH curve, and the banking-piece s wifi have 
aavanced into the position at r, jnst touching tiie banking- 
cock. Its extremity r, however, being thrown beyond the 
dotted drcle, must necessarily fall in the way of the banking- 
pin, which arrives ^ere almost at tim same moment, and is 
opimsed by it, withont the slightest shock to the pendnlijm- 
sprifig. 
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Permanent Compensation Palance for a Timekeeper. 

We have at present two compensation balances : one sort 
consists of Several slips of brass and steel soldered together, 
and disposed in the form of two S’s on the balance ; hut this 
is now almost cut ut use. The other is a steel balance having 
a rim of brass soldered upon its outside, and cut open in two 
or three place's, with sliding weights placed on tiu? rim, to 
increase or diminish the cITeet of the balance. This balance 
(the only one at present much in use,) is very uncertain in its 
effects, and often requires adjusting. The lux enter of the 
plan now proposed, therefore rejected it altogether, and con¬ 
trived a mode of appUing the direct ex{>unsion of metals, 
which he found by experience to be constant and permanent in 
its effects. 

The new balance consist* of a flat steel bar, which forms 
its diameter. Beneath this steel bar are lw(» metallic rotLs, 
secured at one end by a stud, formed out of the steel bar, and 
tile other end acting on the short end of a lexer, formed out 
of the other end of the same steel bar, being made to spring 
at the place where the centre of the lever would fall: to this 
lever is fastened a small c)iindricul stem of bras.s, up<»u which 
a small globe of brass slides or screws ; there is al.>u a screw 
passing through the stem, to serve to regulate to mean time. 
Another metallic bar, equal and similar, and furnished like 
the other, but reversed in jiu.sition, is placed parallel to it. 

When the whole balauci^ is heated, the metuiiic rods will 
push forward the short ends of the levers, a quantity just 
equal to the difference of the expansions of the two metals. 
Suppose the short ends of the two levers to bo each equal to 
1, and the long ends of the levers to be each equal to 
20, then it is evident that the motion of each globe will be 
twenty times the excess of the steel bar and metallic rods 
nearer to the centre of the axis of the balance than before the 
Expansion took place ; and what is a very valuable and neces¬ 
sary property in the motion of the two globes, they will 
nlways move directly to the axis of the balance; that is, their 
action will be constantly in a plane, passing through the axis 
of the globes and of the balance. The globes may also be 
said to move in the same right line which passe.s through their 
centres, and cuts the axis of the balance at right angles ; for 
the versed sine of a very small arch, or the difference betxxeen 
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the radius and co-sine, is »n this case a quantity so small that 
it cannot he perceived ; and however we increase or diminish 
the expansion of the balance, or whatever may he the degree 
of temperature, it still retains this admirable property, namely, 
tliat the two spherical weights move not only in the same plane 
in a strict mathematical sense, hut also in the same right line in 
a physical one. Thi.s quality, united with the direct motion of 
the brass bars, renders the motion of the globes simple and 
uniform, and therefore tjie eflect (depending upon such simple 
and direct causes) is regular and certaiq. 

To increase or diminish the expansion of the balance, will 
be only to sliile or screw up or down the globes upon their 
steins, until the balance produces the desired eflect. 

Tlie rim of brass and steel of the common compensation 
balance, however intimately connected when first fluxed toge¬ 
ther, are by every change of temjierature endeavouring to break 
the connection ; and do by little and little tear themselves 
asunder, at least in a partial degree, for the fracture is often 
visible, so that the balance has nothing permanent in its nature. 
New adjustment is nece>sary much oftener than the instrument 
requires cleaning; but that adjustment is of no duration ; for 
as tlu* pores are more torn than at first, the balance becomes 
w orse and worse, and at last will not answer tlie purpose iu- 
lendeil in any degree. 

The common balance, also,, when in motion, causes the 
weights to fly olf or recede from the axis of the balance, and 
this flying off will increase and diminish with the arch of vibra¬ 
tion in the balance ; for tis there is nothing to brace the rim at 
the extremity of which the weight is suspended ; as the arch of 
vibration increases, the weight and rim are thrown outward as 
much as the centrifugal force of the weight exceeds that of the 
elasticity of the rim; and as the arch of vibration diminishes, 
and consequently the centrifugal force, tlie weight is thrown 
inward by the elasticity of the rim. 

The weights or spheres of the new compensation balance, 
are firmly braced in every degree of temperature, and copse- 

a uently not influenced in the smallest degree by any change in 
leir centrifugal forces; hence this balance derives a title to the 
appellation of permanent. 

The great difficulty in constructing a balance, and in 
applying the direct expansion of metals, is to contrive it so 
that it shall preserve its equilibrium in every degree of tem¬ 
perature, and also admit of having all its parts made perfectly 
equal and similar by mechanical means. The acquisition of 
t»0. VOL. I. 3F 
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these important points the Inventor has atteudcd to with great 
success. 

Figs. 1 and 2, plate LX, represent the new permanent 
compensation balance. The dimensions of the several pieces 
are expressed in inches and decimal purls of an inch. 

Fig. 1, A A, two globes, which slide on the cylindrical 
stems of two upright levers and are fastene<l by .screws, by 
which the elTect of the expansion is increased or diminished. 

CC, tw o equal and similar screws by which the watch is 
adjusted to mean time. 

J)]), the verge or axis of the balance. 

KE, the combination of the steel bars with the brass bar. 


Fig. 2, SS, the steel bar, whose length is. 

Its breadth.0.2J12 

Its thickness.0.(K12 


BB, two similar and equal brass bars, in length each 1.470 

lu bre.idlh . . 0.07N 
In thickn<‘ss . 0.0J12 
Length of the two springs formed out of the steel bar, O.OiJO 
Among those who highly approve of the jirecediug inven¬ 
tion, and are competent judges of the subject, it is particularly 
acceptable to find that one is William Nicholson, Author of 
the Chemical Dictionary, &c. He considers the invention ex¬ 
cellent, and gives the ft)llowing view of his reasons : 

First.—The investiuii of confining the fiexuro of the st*-cl 
bar to a small part near the end, is new, and no ies.s remarkable 
for its ingenuity and simplicity, tliau for the steady efl'ect it 
produces. 

Second.—The whole combination is particularly firm ; and 
as tlie workmanship depends upon faces which are eitlicr plain 
or tamed in the lathe, it can very easily be manufactured 
without requiring uncommon skill in tlie workman. 

Third.—As it has neither working surfaces of contact, nor 
joints nor levers, it will regularly obey the minute changes of 
temperature, and will not act by jerks or starts. 

Fourtli. —Id the expansion-bar consisting of two metals, 
connected longitudinally by soldering or oUierwisq, the differ¬ 
ences of length l>etween them, when heated or cooled, are 
found to produce a bending of the whole bar, which is more, 
the thinner its component parts. At the very surface of con¬ 
tact, and at a considc'rable distance on each side of that sur¬ 
face in thick bars, the principal effect must consist in what 
workmen would call wire-drawing the one metal, and upset¬ 
ting the other. It is reasonable to think that this process 
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rnuKt affect the properties of a balance so constructed, and 
cause it to deviate in the course of time from its origin^ ad¬ 
justment. This objection to the common expansion balance 
appears to be obviated by the new invention, in which the 
flexure of the brass takes place tJirongh its whole length, in a 
regular manner, and is in quantity but small; and the flexure 
in the reduced parts of the sU^l bar will be equally slight, if 
the thickness of that part be made to bear the same proportion 
to its length Hence, and upon the whole, it may be con- 
cludeiU that when once it is adjusted, it will not alter, and that 
in all changes of temperature it will be similarly affected, and 
w ill return to its original figure whenever the first temperature 
is restored. 

Fifth.—Artists will probably consider it as a desirable 
property of the present instrument, that the adjustments for 
temperature being made in lines nearly parallel to the verge, 
will have no practical eflect in deranging the adjustments for 
position. 


Emiiyemcnt for a Waich. 

This e.scnpement tlio Inventor contrived under the idea 
that the gisiug of an equal impulse to the balance coutributes 
more than any other general cause to the perfection of chro¬ 
nometers. It has not only the property of correcting the 
errors of flie main-spring, train of wheels, 8cc. and giving an 
equal power to the balance, hut likewise the wheels are locked, 
w ithout spring-work, perfectly safe from getting out of order, 
and arc unlocked by a power exceejdingly small, as the wheels 
do not hear against the locking with more than a tenth part of 
the whole pressure from the main-spring. The train of wheels 
is prevented from pressing against the locking, by the whole 
j>ower of the remouloire s|)ring; so that the balance has only 
to remove the .small remaining pressure. The locking may be 
compared to a light balance turning on fine pivots, without 
a pendulum-spring; and has not only the advantage of hank¬ 
ing safe at two turn.s of the balance, and of being firmer and 
less liable to be out of repair than any locking where spring- 
work is used, bnt likewise of unlocking with much less power. 
The wdioie work has beside.s the recommendations of simplicity 
and of not being expensive. 
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A, fif. ^ plate liX, the soape-wheel. 

B, the lever*|>allet, on an aroor vith fine pitots, baving>«t 
the lower end 

/ C» 4be y fe a W W i teliw or spiral spring fixed with a coiiar and 
stad, Ib &e same manner as pendulnm^springs. 

D, the pallet of the terge, having a roller tominff in small 
fMtots fordhe lever>pallet to act against. 

E, pallet to discharge the locking, with a roller between, as 
in fig. 0. 

F, the arm of tee looking pallets continned at the other end 
to make it pease, having studs and screws to adjust and bank 
tee qnaniitv of motion. 

a and o. The looking pallets, being portions of circles, 
faitened on an arbesr taming on fine pivots. 

6, tee triple fork, id tee end of the arm of tee locking pallets. 

llie centre ofvthe lever-pallet may be in a right hap between 
tee centre of the scape-wheel and the centre of the verge, 
or not, as best suits tee calliper, &c. 

TTie scape-wbeel A, with the tooth 1, is acting on the lever- 
)m11et B, and has wound up the spring C ; the verge-pallet I> 
(taming the way represented by the arrow) the moment it 
comm within reach or the lever-pallet, the discharging pallet 
E, taking hold of one prong of the fork, removes the arm I\ 
and relieves tee tmdh 3 from the convex part of the I<k k a. 
The wheel goes forteird a little, just sotecient to permit the 
lever-pallet to pass, while the other end gives the impulse to 
tee balance: the tooth 4 of the wheel is then locked on the 
concave side of the limk h, and the lever-pallet is stopped 
against tee tooth 6, as in fig. 7. So far the operation of giv ing 
the impulse, in order again to wind tee remontoire spring, 
(the other pallet at £, ii the retnro, removing the arm F in tee 
contrary directicm,) refieves the tooth 3 from the lock A 

The wheel again goes forward, almost tee whole space 
from tooth to tooth, winds the spiral spring again, and comes 
into the sitnatioD of fig. 8 , and thus the Whole performance is 
conmleted. 

The end of the lower pdllet B resting on the point of the 
tooth 1, prevents the wheel exerting its full force mi tee lock 
o, as ip; $g. 3. T^ same effect is produced by tee pallet 
lying Ipline tooth 5, bv preventing tee wheel from pressing 
on 6; teas tbe locking beemnes the tightest poasilde. 

This efcsp^ent may be much simplified potting a 

a« fiK* 7* 

palPt and ipiral spring. The operation will be in other 
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respects exactly the same, avoiding the friction of the pivots 
of the lever-paiiet. Hiis method tiie Inventor prefers for a 
piece to be kejpt in one place, as a clock ; bat the disadvanti^e 
from the weight of we spring, in ^ffiarent positions, is 
obvious. ^ 

The locking may be on any two teeth of the wheel, as may 
l>e found most convenient. 


Detached Escapement for a Watch. 

It is generally admitted by those acquainted with the 
subject, that the longer the vibration of a balance is, the 
better it will keep time; and in this property the present 
invention is remarkable. 

Figs. 11 and 12, plate LXl, represent the principal parts 
of this escapement. 

Fig. 11, AB, the pillar-plate; as also ABEF, fig. 11, which 
is a section of the frame, without pillars or potence; C, the 
<;ock, screwed to the potence-plate at D; G, the balance, 
the lower point of which runs in the plate (but perhaps a po¬ 
tence will be more convenient for it in a pocket-watch ;) H, the 
regulating spring, pinned fast in the stud at I; O, the friction- 
wheel ; ]S, its arbor, the higher pivot of which runs in the col¬ 
let the balance is riveted to, and the lower in a collet screwed 
fast on the balance-arbor at P: so when the balance turns 
round, the IHction-wheel is taken along witii it. 

M, the intermittent lever-wheel; L, its.arbor; R, its pinion, 
in the rim of» which wheel are put an equal number of pins on 
each side. The pins on one side of the wheel are put exactly 
at the middle distance of those on the other side. 

T, the intermittent lever, screwed fast to K, its arbor. 
QQ. are its banking-screws. 

This lever is made of one solid piece of steel; that end of 
it next the wheel is cut open, wide enough to receive the rim, 
without tonching either side of it, as far as the pallets or 
inclined planes are; at the end of which it is cut widmr, to 
admit the pins of the wheel. (See fig. 12, a section, of it as 
under L.) , 

The distance from the centre of tlie balance to the extreme 
part of the lever, or end of the pallets, is divided, in a right 
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line into ten equal parts, an^ the pivot-hole of the frictiou- 
whesel is made at the first tenth division from the centre of the 
balance. There are thirteen semi-diameters of the friction- 
wheid from its centre to the end of the pallets. 

, When the balance is at rest, then the centre of the balance, 
the centre of the friction-wheel, and the centre of the lever, 
will be-all in one right line.—See fig. 11. 

The lever is divided into three equal parts. The distance 
from the end of the pallets to the centre of inotiuii of tlie 
lever, one part; and from the centre of motion to the centre of 
the friction-wheel, when the balance is at rest, two parts ; s<» 
that, whatever the velocity may be at the end of the pallets 
when in motion, that part of the lover, or llie forked part of it, 
which is opposite the centre of motion of the friction-wheel, 
will be twic.e as mneh. 

SS reprcjseuts a superficial view of the pallets. The 
pallet below the pillar-plate is taken ofi* from tlie other, other¬ 
wise the place of action could not be seen in the drawing. 

In fig. 11, we have a view of the lever before the machine 
is wound op ; a pin is half way down the pallet; but when 
the pin'impels the pallet, the lever moves and gives motion 
to the balance, and the pin is disengaged from the pallet at the 
angle: that in.stant a pin, on the opposite side oi tlic wheel, 
falls upon a circular part of the end of the other pallet, or 
upon tliat part where it and the lever are entirely at rest, until 
the balance makes its return, and the friction-aheel comes 
into the forked end of the lever. Then tlie friction-wheel 
impels the lever, while the balance runs over the space of 
about twenty degrees, in which time the pin is disengaged, 
from a place of rest to a place of action, where it impels the 
lever, while the balance runs over the space of about 100 de¬ 
grees. Then tlijB pin drops off at the end of the pallets as be¬ 
fore, and the balance is entirely left at liberty ; at which time 
its velocity is so great, and its motion so easy, that it turns 
upon its pivots onoe round and two hundred and forty degrees 
evei^ vibration. 

It is to lie observed that, in the ends of the fork, one part 
is turned up and the other down, in order that they may not 
both gu through one notch io the balance-arbor; for, by 
bnviai^ two different parts cot away, the fork is locked fast in 
every vibmiioa, and is unlocked only by the friction-wheel, in 
its return for another vibration. 

Notwithstanding the balance makes one ti;^n and two 
hundred and forty degrees every vibration round its axis, }ct 
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when the balance is at rest, and the same power applied to it 
which keeps it in motion as above, the balance will only move 
through the space of about 6fteen degrees, which is only one 
fortieth part of what it keeps up to when in motion. It must 
be allowed that the less the wheels, or tlie power, have to 
do with the balance, the more accurately the time will be 
shown. 

It having been suggested that the above escapement had 
some resemblance to Mudge’s anchor-scape, the Inventor ob¬ 
serves, tliat he had not the least knowledge of Madge's anchor- 
scape until he had been in London after having previously sent 
his own escapement to the Society for the Encouragement 
of Arts, &c. *But having sought for and examined one of 
Mudge's anchor-scapes, in coiisdtjuence of the remark made 
to him. he states, that he found the wheel and pallets to be ex¬ 
actly like those of a common clock w'ith a dead scape, except¬ 
ing the addition of an arm, whose length is the same from the 
centre of motion the pallets are of, the use of which is to give 
motion to the balance against two steps. The teeth of the 
wheel rest, after every vibration, upon the outside of one, and 
on the inside of Uie other pallet, alternately. If that part 
where the tooth rests be not exactly part of a circle, whose cen¬ 
tre is the axis of the pallets, the ballance, while disengaging a 
tooth from the place where it should rest, will give motion to 
the wheel, and in so doing w'ill find it more difficult to unlock, 
than it would be if that place was entirely circular. How 
these places of rest are to be made entirely so without turning, 
be cannot tell; and if turned, time w ill be found necessary in 
the execution. 

But to make the anchor-scape still more complete, the 
places where the teeth of the wheel rest after every vibration 
shoold be equal, and as short as possible with safety, that the 
balance maiy loosen them with the least power ; but if the 
places of re|t be equal, (as they should be,) the balance will 
pass over more degr®®* disengaging a tooth oa the inside 
of the pallet^ than it would do in loosening the other one on the 
outside. 

In tho^ew escapement represented in the plate, the places 
of rest Ik equal, and at an equal distance from the centre of 
motion/Hvhich cannot be (he case with the anchor-scape, and 
botli turned wifh case at the same time; so that the balance 
will pass over an equal number of degrees, in disengaging a 
pin from a place of rest to a place of action, on each pallet 
alternately. 
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The centre of motion of the lever in the new escapement, is 
at one-third of its length: so, whatever the velocity of the pal¬ 
lets may be. the forked end of it is twice as mu^. and will follow 
the balance throngh one-third more space than the anchor-scape 
can do. and by that means will canse the balance to turn fur¬ 
ther; and when the balance vibrates farther, all kinds of exter¬ 
nal motion do not aOect the vibration.^, so much as if the balance 
vibrated less. 

The same may be said of the force from the main-spring, 
which is commnnicated through a train of wheels and ptniuns, 
np to the balance, which force will not be entirely equal, 
though executed by the best workmen. But the vibrations of 
the balance will be entirely more uniform, though the impulses 
given to it through a traiif of wheels. &c. be unequal, than 
they would be by the same power or impulses, if the balance 
vibrated less. 

The objections which may be made by tliose who do not 
understand it, is the increase of friction upon the balance- 
pivots ; but that will be done away, when the superior advan¬ 
tages are considered in their proper light. And as the balance 
is tliat part of the watch wnicb regulates tiie whole machine 
for time-keeping, it is necessary tiiat its motion should be 
disturbed the least possible, both in receiving the impulses, 
and disengaging that part which give.s it motion : thi.s was 
the reason for introducing the friction-wheel, which goes into 
the fork of the lover at every vibration, disengages a pin from 
a place of rest, to where it acts upon the pallet, with as much 
more ease than it would have dune (if the same diameter had 
been fixed,) as the diameter of a pivot of the friction-wheel 
is contained in the diameter of the wheel, which may be 
twenty or nearly thirty times; this, and the length of its 
vibrations, will add greatly to the perfection of its time¬ 
keeping. 

If the wheel which is going to be cut by an eopne. be not 
put exactly in the centre of the circle upon which too diivisions 
are put, thoogb the divisions be mathematically true, the wheel 
will be far from bcin so. Apply sneh an one to anchor- 
scape. and it incloses as many errors as there are tes^ between 
the pidlets. Apply the same erroneous divisions tci.the new 
escapement, ana the errors will be four or five times ms than 
in the anchor-scape. 
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Descripiion of a Nautical Watch, 

As tife dial, and mode of giving motion to the balance, 
are the only tilings in which this watch differs from others, a 
description of the other parts will be unnecessary. 

I'ig. 1, plate LXl, shows the position of the great wheel, and * 
two centre pinions ; HO the wheel, 10 and 10 the two pinions. 

Fig. 2,< the dial, which has two circles for the hours and 
minutes, one for the seconds, and one for the day of the 
month, tide, or any other purpose. 

Figs. >1 and 4, a method of giving motion to the balance 
without frictiou. It can be done witii any escapement; the 
plate represents a horizontal one though neither the common 
wheel or cylinder. The same letters refer to figs. 3 and 4. 

A is the wheel. BB the two edges ot the supposed 
cylinder, on which the teeth of the wheel act, iu the common 
way. ^ C, an arm or lever, fastened on one end of the cylinder, 
with the end turned up, and passing through a hole, cut 
throngh the frame-plate JL). There is a small bole in the end 
of the lever, which receives the pendulum or balance-spring, 
at the distance of about one turn from its outward end, where 
it is made fast by a pin. The inward end of the spring is 
fastened to a collet on the arbor of the balance, in the 
common way, and Uie outward end to a stud in the pl&tc; so 
that, by giving motion to the lever, the outward turn of the 
spring receives the same motion, which runs through every 
tura of it to the centre, and there, being fastened to the 
balance, gives it motion also; and, though tho motion of the 
lever is not one-sixth of a circle, the motion of the balance 
will be more than one whole turn, as it receives the impulse 
entirely from the action or elasticity of the pendulum or 
balance-spring, in which there is no friction ; and the balance- 
arbor not having any kind of pallet to be acted on, by any 
wheel of the watch, has no friction any where but on its own 
pivots; so that, if the holes are jewelled, a small movement, 
with a weak main-spring, will give a very heavy balance one 
turn and a half motion. The watch may be regulated by 
applying a curb to the outward turn of the spring in the 
usual way. 

The advantages this mode of giving motion to the balance 
has over all others, are. 

First, that it receives the impulse without friction. 

21. —VOL. 1. 3G 
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Secondly, that as the wheel bos no connection with the . 
balaoce*arbOT, bankings of any kind are not necessary ; for, if 
the balance shdnld turn twice, or more, ronnd, it cannot pro¬ 
duce any bad effect; neither cun giving the spring a set, by any 
extraordinary motion, ever pnt the watch oot of beat! 

Thirdly, the bad effects rising in other watches, from 
being placed in different positions, or carried with different 
sides np. (which canses the weight of the balance to bring the 
pallet and the wheel that acts on it nearer together, or farther 
apart, and consequently produces a greater or less impulse,) 
are entirely done away, as the wheel has not the least con¬ 
nexion with the balance, or its arbor. 

Tbe dial is particularly constructed for convenience, as it 
has two distinct circles for hours and minutes, with indexes to 
each; either of which may be moved, or set to any partit'ular 
time, without affecting the other. So that, if one is set to the 
time of the place sailed from, and not altered during the 
voyage, and the other set to the time of the place of every 
observation, the difference of longitude will be seen at one^iew, 
by allowing one degree for every four minutes. For example, 
suppose five hours difl'erence between London and Pliiiadelnbia, 
and the watch set to the time of Philadeipbta, and brougat to 
London, the indexes will stand as in the plate, those on the left 
hand showing the time of Philadelphia, and those on ilte right 
hand that of London. 

An index for showing tbe time of the tide, may also be 
plXced under that which shows the hour on the right band side, 
or (as before-mentioned) on tbe lowermost small circle ; which 
will point upwards at high-water; downwards at low-water, 
to the right at half-ebb, and to the left at half-flood. And not- 
withstaadina tbe complicated appearance of the plan, if it is 
examined, it will be foond so simple, as not in the least to 
clog the going of the watch, or subject it to any inconve¬ 
nience. 
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Met/iod of emmlizing the long and short Arcs of 
Vibration in T^imekeepers, 

The equalization of* the time of the different arcs of vibra¬ 
tions of the balance of a timekeeper, having given arise to 
much discussion, three methods of effecting the object are 
shown in plate LXl. 

The first method is by a straight spring placed edgeways 
across the diameter of tlie impellent pallet a, figs. 6 and 7, 
and screwed at the end opposite to the direction of the wheel, 
on its approach towards the centre of this pallet; at the other 
extremity of this spring is a flat face, or curved surface, to 
receive the approaching tooth of the escape-wheel, which g^ves 
the impulse: this spring acts between two pins placed in the 
pallet ueam its end. By reducing this spring to a certain 
degree of strength, so that it may yield a little to the force of 
the whehl in giving the impulse, the diflerent vibrations will 
be performed in the same time; but the proper degree of 
strength can only be determined by repeated trials. This 
metliud possesses besides, this fartuer advantage, that the 
acting surfaces are not so liable to be injured by the drop of 
the wheel upon the spring, as upon a solid surface, nor the 
ubrations of the balance so much disturbed by tlie impulse. 

The second inefliod is by a straight spring b c, figs. 5 apd 8, 
screwed to the under part of the cock, placed edgeways and 
diametrically over the cylindrical spring, and having a piece 
cut out to clear the arbor of the balance. This straight 
spring is at one extremity fastened to the end of the pendulnm- 
spring, and, at the other extremitv, its elasticity is rednced, 
so as to yield a little before the pendulum-spring operates ; on 
the opposite side of the cock, to that where the spring is 
screwed, is fixed a stud d, projecting downward, and having 
a slit to admit the small piece at the end of the spring h; on 
each side of this slit is an adjusting scfew e e, the points of 
which face each other, and are placed so that the spring may 
move equally between them from its point of rest. The 
action of the* spring between the adjusting screws, requires to 
be somewhat less than the angle of escapement. Let the 
balance be made to vibrate, so that the straight spring may 
move up to the atyusting screws upon each side, and no 
farther, being weaker than the pendulum-spring, its exertion 
will be less; hence, the time of Ibe vibrations will be 
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prolonged, biiE«lthey increase, the exertion of the pendaluni- 
spring %iU commence and progressively accelerate them, and 
tfeis acceleration will always be in proportion as the exertiuu 
of Oie pendalom-spring is to the action of the straight spring 
between the two adjosting screws. Thos it ^11 always 
counteract Oie accelerating effect of the escape-wheel in the 
amall arcs of vibration, so that the whole <m them shall be 
performed in the same time. 

The third method is, by connecting a piece of short spring 
wire to the peodnifun-spring, by a small piece/, figs. 9 and 10, 
with two boles, and pinning the two springs together about 
half a tom from the stud of the pendnlom-spring, and 
clamping the other end of the abort spring at its natonu point 
o£ mt to a sliding piece yr, which projects out from the 
pendnlom-spring stud. By tliis manner of fastening, both 
springs will act together, and each will retain its uatnral 
point of rest^ hot by moving tbe sliding-piece, Uttlcb clamps 
the end of the short spring, and placing the springs a litBe un 
tbe strain, in opposition to each other’s action, the point of 
rest of both springs will be destroyed. Thus, by producing 
this conoteractiog force of the two springs at the lowest point 
of vibrati<ni, the accelerating effect of the escape^wbeel upon 
tbe balance in ffie small arcs of vibration, will be corrected, 
and ||jp wiltffe of them will vibrate in eqoid time. 


A fFalcA MscofHment. 

'•' la this epbapement the balance acts wiBiout friction, aud 
amvement in itself is very simple; the impulse is gi%en 
witbein jarring; tbe inequality of power through the train, 
has no pefceptible effect on tbe balance ; and no additional 
weight, nowever greq|l, can produce more than a regular and 

f qniUe increase of impetus on the balance. The balance is 
iqit in action by an impelling power without any blow 
wlitffever; all other escapements that have fallen within the 
Xijl^ntor’s notice, have k€»pt up the vibration by a direct blow 
Fmnally on the balance itself; which must certainly be con¬ 
sidered as a great disadvantage ; for a blow upon any thing of 
Uie nature of a spring, produces a shock that can by no means 
be conducive tb the steady motion which is so essentially 
necessary. 
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Plate LXll^ %. 1, repretenta the escapement withont the 
rest of the train; a a, are the two plates of the frame between 
which the train mns; & is the fast or biUance wheel of it, with 
teeth nearly similar to that of the balancse whed of an eight' 
day clock, moving with the fiat face of the tooth forward against 
the pallet c of an upright Spindle cf; s is a locking spring nearly 
similar to a detached one, having no extra sprii^ to pass to and 
fro with. 

Above the pallet c. is a very small one/, for the purpose of 
unlocking the wheel, which is better shown in fig. At the 
lower part of the spindle d, is a hair-spring so pinned as to 
bear the panne! f against the locking spring with sufficient 
power, so that of its own accord it frees the wheel, and lays 
the pin h, which conies throngh the plate, gently up to the stop, 
consequently the tooth fails upon the pallet c, but so close home 
to the centre of the spindle, that it has no power to pass it of 
its owmaccord. The pin h referred to, is fixed to the top ex¬ 
tremity of the pallet c, and rises perpendicularly through the 
plate a some way above the surface. 

The balance «is fixed on the centre of its spindle, princi¬ 
pally on account of equalizing the weight, besides which, it is 
most convenient to be so. It is supported between the plate a, 
and the cock ib, precisely over the spindle d; consequently, 
the acton of each is in the same arch, and the connection is ^ 
between the pin h of the psdiet, and the pin I of the balsmce, 

(a pin fixed in the balance at the same distance from its centre, 
as the pin A u from the centre of the spindle d, and sufficiently 
long to touch the pin A sideways,) there is therefore no friction 
betweenThem. 

The immediate conrse of vibration is from the spring g; 
the balance-spring is so placpd, that the pin I of the bdb^e 
stands near the pin A of ffie pallet. It Is to be ;femembmed, 
tiiat the tooth of the wheel rests on the pallfit daring the 
vibration of the balance, so that when the balance is pot in 
motion, the pin I comes in contact with the pin A, which stands 
perpendicularly almost imperceptibly fine, and carries it ba6k; 
as soon as moved, the tooth of thowh^l gives it an extra 
assistance of about one-fifth of a circle, pauses, and lays the 
next tooth on the lock; on the retnm of the balance, tim 
spring g applies all its power in urging the balance forward 
till it comes to the stop, the balance then maintains its motion, 
and the small pallet/, having unlocked the wheel, the tooth 
falls again on tne great pallet c, and waits the return of the 
balance. 
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*!%« balaaco carrying Ike piece h back, forms a most 
admirable banking, witboat any extra apparatos; banking is 
generally done by scMsie kind stop on tbe hair-spring, which 
most have an irregular effect; Uie further the pm is carried 
Iwek, the stronger the spring operate against it. and from the 
extent to which the piece may be tbrc^ back, there is play 
for nc^arty two whole circles of vibration, without any possibility 
of upsetting. 

Fig. 2 represents tbe axis d shown separately, in order 
that Uie arm and pin k, and little pallet /, may be seen more 
distinctly. 

Fig. 3 shows the balance wheel b, and the method of lock¬ 
ing and unlocking. 

Thomas Ramsay, of I^lington. near l«ondon, having at¬ 
tended the Committee for the Encouragement of Arts, &c. 
upon tbe above esraperneiit, thought it but justice to the In¬ 
ventor to state particularly its merits. lie observes, that in 
viewing mechanical iinpro\ement.H. wo should not confine our 
ideas to their present projierties, but should consider wbat im¬ 
provements the principle will admit of; and us tlie principles 
of tbe escapement now described, and that of Mudge’s, which 
obtained a bounty from government, are much the same, be 
conmares tbe one with tbe other. 

llie impulse given to the balance without friction, is exactly 
the same as Mudge’s, tbe remontoire is bent up by tbe maiutaiii- 
ing power in a similar way to that of Mudge’s, but from the lorm 
of the pallet, which is a pluio surface, it is not so perfect. 
Mndge's, from the form of tbe pallet, bonds the remontoire 
always to tbe same place, the other is bent bigher or lower, 
according to the force of tbe inaintainiDg power; but by forming 
tbe psiHet like Madge's, it would render them alike in that 
respect. Tlie only other objection is the spring detent that 
detains tbe wfieek when it drops from the pallet of tbe remon- 
toiro; it is the same as that of a detached escapem^, conse- 
^ently exposed to the whole force of the maintaining power. 
To compensate for these objections, the arc of vibratioa is not 
liBiited like Madge’s, which is of great importance ; and having 
obIv <me remontoire, it is more simple. It is therefore superior 
to Madge’s in having only one remontoire ; and being unlimited 
in tbe arc of vibration it is superior to tlie detached escape¬ 
ment in giving tbe impulse without friction. 
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DeiacAed Escapement^/or a Timekeeper, to ascertain 
the lAmgitude at Sea, 

The object of this improvement is to reduce friction, and 
this the Inventor thinks he has accomplished to the amount of 
one-half over the contrivances in ordinary use. 

The good performance of timekeepers essentially dependfl 
on the regular and uniform vibrations of the balance, which 
likewise depend on two particular parts of the machine, via. 
that which is called the escapement, or the parts immediately 
connected with the balance to give it motion; and a proper 
compensation part to regulate itself in different temperatures 
which two are the only parts now worth attention; and 
although it must be acknowledged, that much has of late been 
done for the improvement of timekeepers, yet it will scarcely 
be denied, that they are susceptible of still further improve¬ 
ment. 

An escapement is composed of two distinct parts of action : 
first, that which the wheel locks, or rests upon, while the 
balance is in motion ; and, secondly, that which gives the im¬ 
pulse to the balance after it is unlocked ; and those which have, 
the least friction, are undoubtedly the best. 

The contrivance of locking the wheel on a spring, if 
properly made, is perhaps as perfect as human invention can 
produce : but the mode of giving motion to the balance is not 
entitled to the same approbation ; for when we compare the 
manner in which the balance of a watch is kept in motion, 
with that of the pendulum of a clock, w'e must give the 
preference to the latter. The former, moving on opposite 
centres, as soon as they come in contact, oppose each other, 
till they come into a straight line, and in leaving each othei^ 
occasion considerable friction up the side of the tooth, which 
action, not according with the motion of the balance, greatly 
retards its progpress. 

The manner in which the pendulum of a clock is kept in 
motion is very different; for as soon as the wheel is unlocked, 
it receives the impulse from what is called a crutch, which 
being suspended on the same parallel of .sospensioa, describes 
exactly the same circle, and consequently there cannot be the 
smallest friction whatever. After numerous^ lEttempts to 

P roduce the same principle in watches as in clocks, the 
aveaitor found that he could net give the impulse from its 
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own centre, witbont introducing other pieces which would 
counteract the good effect derived from the introduction of this 
principle ; he therefore determined to make the nearest possible 
approach to it, without employing more pieces than are used in 
toe common construction. 

In order to do this, he made a horizontal contrate wheel, 
and ent teeth on the uppermost rim of it; a piece of brass 
was introduced inside of it, just free of its bottom, on which 
wras placed, half way between the extremities and centre of 
the wheel, axis of the balance, on which was put a round 
piece of steel with a notch in it, called the impulse-pallet, and 
nearly half the size of the wh^l’s diameter. After the wheel 
is unlocked in the usual way, with the spring, the pallet 
recwves a tooth on the point of the notch, which forces it 
round in a circular direction nearly corresponding with its 
own; consequently, there cannot be so much friction, as tho 
teeth do not take altove half the usual depth into the impulse- 
pallet, in which case, jewelling will be quite unnecessary ; the 
machines must last longer, and as good performance depends 
on the uniform motion of the balance, there is not a doubt, 
bat, if jnstice is done in executing the other parts of this 
escapement, and a proper conipeiisation for heat and cold is 
made to form a part of it, the performance will he found 
excellent. 

Pig. 4, plate I*XII, is a perspective view of this escape¬ 
ment. 

A, the circular frame of Uie machinery. 

B, the pendalum-spriog. 

C, the balance. 

« D, the axis. 

E, the cock in which the upper pivot of the axis runs. 

F, the impelling pallet, on the axis of which is a small 
unlocking pallet. 

G, the detent and unlocking spring. 

H, the axis of the scape-wheel, supported by a cock 
below it. 

I, the scape-wheel. 

K, the cock which su^iports die lower axis of the balance 

ih^pe-wheel. 

' Ii,tne screw for adjusting die locking of the wheel. 

^1^. 5, p Inrd’s eye view. 

A, leiK ofthe circular frame of the machinery. 

C, mC imlaaoe. 

M, the mpAtiiiloekiog pallet, above die impelling pallet F. 
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G, th« detent mid nnlodiuDg spring. 

It tbe scape-wheel. 

Kt tbe cock which sopports the axis of the balance and 
scape-wheel. 

h, the screw and small cock for adjastiog the locking pf 
the wheel. 

Fig. 6, is a diagram to show tbe scheme for redncing 
friction, by bringing tbe action more concfntric with the 
scape-wheel. 


A actuary^ or histrmnent for ascertainitig ihfi 
Hour iu i/ie Nighty when connected with a common 
Watch. 

A repeating watch, though a very elegant contrivance, has 
some inc'onvenieuces. The expense of the cheapest repeater 
renders sucli an instrument uncommon, and the mechanism 
is in general very liable to be out of order, while in some 
cases, even the exertion of pushing in the pendant, and the 
sound of the bell, are circumstances that it would be 
agreeable to dispense with. A cheap frame, therefore, like 
the noctuary described below, which will enable a person, 
by placing in it any common watch, to ascertain the hour 
simply.by the touch, without the least noise or difficulty, 
is well suited to meet the wishes of those who desire such 
information. . 

This noctuary is represented by fig. 7. plate LXll. 

AA, is a mahogany board, upon which two others, B and C, 
are fixed, so as to form a groove between and underneath 
them, in which the index D, shown separately at fig. 8, 
descends;—on tbe opposite side of the board, a flap or door of 
mahogany is fixed, by two hinges a a, and a clasp; between 
this and tbe board AA, a cavity is formed to contain the 
watch, as shown by the dotted circle X; the dial appearing 
through a circle in tbe door, a hole is made through the board A, 
opposite the fnsee-square, to receive a key, upon whieffi 
the small pulley E is fixed, and from which the index^ D is 
suspended by a fine thread in the groove above-mentioned. 
It is plain that as the fusee-squarc and pulley E revolve, the 
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index descend*^ «nd pelnti ent tiw liM hy emtag Ofifetsti^ 
tbe Mvwral atfulitt oontmenoing et nine and endtef at tenren, 
irfelcfc wtfixed lapm the bo^ B; the ainrhs fren twMfe to 
Severn, are made by pins projecting from the sorfaoe, so as to 
he isii^y^distiagaisned by the finger; the index, represented 
injseifpeetive a| L, fig. 8, is made very light, that it may not 
i^Bi^ioe the motion c? the vratch. The watch most ho wound 
tip, before it if placed in fihe frame, and the thread woond upon 
the policy £, so much as to suspend the index nearly the height 
of the hoor when it is set; the key is then pushed on the fusee> 
square, and if the index does not point exactly at the right 
hour, the scale B can be glided up or down to adjust it; the 
screws d d, which hold it, being fitted in grooves for that pur¬ 
pose; after this setting, the index will point out any succeed- 
mg hoai, diatoendiag a divisloa at each. 

F is the ffkiff ^ which the instmmeot is snspended ; and 
6 is a hohb in the hey on the pulley E is placed when 
ftm watch Is removed, and the instrument out of use. 


Micapemmi for a Marine Timekeeper, 

For Ihia iaxentson a patent was taken out, the specification 
of whieb is dated Angast 17,179ft. It is designed both for 
■mrina andp(i«kat.timekeepers. It is calculated to commiini- 
the bahmea an invariable and eqi^ force, aotwilh- 
the imperfrotions of the main-spring, and thh train 
of wheeb, by which the motion is generally communicated; 
and this is effhotod in^a regular and simple m a nner , by means 
of a» temodiata agdU or spring, with a new appmtus, 
placed ha t -te n tha bahinoe-wlM^ and balaace, which is 
wind ow IflO times in a miaute, by the common movement; 


Mt annate, jest so often will the balanoe be impelled by 
m lelmvating-spviiii, but this matter will be particularly 
deOcidbed liwosftiir _ 

^|Hh 1 oaA % piafio UCHE. vepreient the prlnc^Hti parts 
of tiB&fdtteiit that are mom immediately oonaected with this 
thnsame letters ef reference are pi^ to both, so 
tbgt^ invendl^tiiedemiciption, Urn eyn may I# djrectad from 
the one to theothov* 
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AB i# th« pot«Bce-pl«t©. and pifol* 

of wboM vergo or oxig PX w ran iat» Oto wkiCI, Bmi 
poteoce D; above the balance T ii fixed a pendaltilii-fpniig S,, 
m the oeaal way, by leaning the upper «nd of the ^ring 
to a piece acrewed apon the baiaiioe^ok, apd the lower end 
of it to a piece which is twiated on the alia of the verge, 
immediately above the balaace. Below the taiance* and on 
the axia of the verge, (which ia a amall aolid cylinder,) are 
placed two araall ateel colleta 1 and K| theae colleta tnm 
stiffly on the axis of the ver^, so aa to be set in anv poutimi, 
and each has a ruby pallet, fixed in the collet, ana atanduig 
a litUe wav beyond their sarfacea. We call 1 the discharging 
pallet,* and K the impelled one; it is therefore obWooa, that 
if the balance be made to vibrate ever so little, the pendnlam- 
apriii|* &, and pallets 1 and K, will ,vibrate to and fro along 
with it. £ b the balance-wheel, of thi usual form, which ia 
run jnat free of the upper mirfaco of Ihe potenco-plate; its 
upper pivot ia run into a cook F, screwed on the same sido of 
the petence plate; and its lower pivot into a eock G, ammwed 
on lUe lower side of the same plate. WV ia the axb of the 
new4nvented renovating-apriog R, and its qiparaivw; the 
axb is a amall solid cylinder, and its upper pivot b let Into a 
cock H, screwed on the potence-piate, and its lower fdfct V 
into another cock D, which ia screwed mi under aide of 
that plate. This axia is placed directly between the balance- 
wheel and verge, consequently the axis of the balance, or 
verge PX, the axia of tiie renovating-spring WV, and the 
balance>wbeel £, have their centres all placed in the same 
right line AB.—-(See fig. 2.) 

On die axil of the renovating-spring, and in the same 
* plane with the balance-wheel E, b stopped the round ateel 
’ pallet AT; it is just so large as to turn round without touohing 
the points of the teeth of the balance-wheel at 1 and % 
(aee %. 2.) There is a notch cut in thb rooiid pallet, so 
that me teeth of the wheel may be at liberty to a^ into it 
The face or notch of the pallet is represented as having moved 
from a position pointing to the tip of the tooth % to I, by the 
tooth t of the wheel acting into it. Oa the upper aide, and 
oloae to tlna round pallet, is twisted a ateel palw N, in form 
of a a|mil { thb new contrivance may be eaUad a snail-paUet 
Timre b a small dovetail cut in this pallet, near the centre* 
into which ia fixed a small ntby pallet: it points directly to the 
tbee ef the notch of Ihe round pallet M, <»* to the tip of 
tooth 1 el the balance-wheel. Above this snail-pallet b 
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twisted 4 coHet O, (see iik'. 1,) to which the lower ewd 4f the* 
heliad reiMfR is pinned, mid the upper end is 
httiKidied Id a,piS«d Whith is screwed noon the cock M, near W. 
On tihe iinid ntis with the renovanng^-spring, bnt on the 
Idwer side of ^e potenee-plate, is twisted the pallet L t it 
toittf l>e called tiie impelling-pallet, hecaifse when the reno- 
IhfcQlig-^spring is discharged, it communicates that motion to 

Wance, bj striking upon the pallet K, which is placed 
Upon its arbor. It is necessarr to observe, that the reno- 
wahmg-spring with its collet O, the snail N with its small ruby 
paRet, the round pallet Bf, and impelling-pallet h, being ail 
attached to the same axis WV, will all more backward and 
forward together, with the same velocity, and keeping the 
same distance asunder. In tig. 2, a is a detent-spring 
fastened on the upper side of the potence-plate, by a screw 
and steady-pin n: this spring points directly to the centre 
of the verge, to which it approaches very near. The breadth 
and height of it above the surface of the potence-plate is 
represented at fig. 3, which is equal to the height of the 
discharging-pallet I, above that plate. 

Upon rae side of the spring a, next the balance-wheel, is 
fastened a very tender spring m, fig. 3, by means of two pins 
near cr.* this spring projects a tittle way beyond the end of the 
other, and is therefore nearer the centre of the verge; there is 
also fixed, near the end of the stronger spring, a ruby pallet r. 

The cock B, fig. 2, is screwed upon the potence, and tlie 
hede at t is tapped, to admit the thread of the adjusting- 
screw c, its bead being placed towards the centre of the snail; 
and the ruby r, of the detent-spring a, is made to bank against 
tbe inside head of this adjusting screw, bearing with a small 
degree of elasticity. This adjusting-screw c is purposely put 
at some distance from its place, and connected by a dotted 
line, because it would cover the small ruby pallet r, and 
acting face of the snail, and thereby prevent their action from 
being se^n. 

When tbe snail pallet N is brought from the balance-wheel 
E towards the verge, the renovating-spring is wound up ; but 
wbeD it moves from the position it has in fig. 2, towards the 
bahroM-wheel £, it is let down. When the renovating spring 
is wound up, the inclined or rounded-off part of tl»e snail acts 
oii the Inclined part of the back of the ruby pallet r, and 
thereby pwsses the detent-spring a, and ruby pallet, out¬ 
wards, or from the bStance-wlieel, until tbe snail passes over 
the mb? pallet; when the detent-spring returning to its 
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^onn«r place, the aoatl i« prevented from retarniog, and 
therefore the renovating-spring remains suspended in a state 
of tension. If the discharging pallet I, on the axis of the 
verge, is moved from its present position to the other side of 
the detent'Spriug a, it will lift the delicate spring m until it 
pass on the other side of it, but witbont afiecting the detent- 
sprtng a, which is banked upon the head of Uie adjusting- 
screw ; but when the discharging-pallet returns to its point 
of rest,, it will carry both springs with it; and when tbo 
ruby r is lifted beyond the reach of the snail, the renovating- 
spring will l>e discharged, and move with considerable velocity 
towards the balance-wheel. 

I’here is also placed on the other side of the balance- 
wheel E, another detent-spring cl, but without any other spring 
uttachcMl to it; nor does the pallet which lifts it ever pass on 
that side which is opposite to the wheel E; it is screwed on 
the upper surface of the potence-plate, and points directly to 
the centre of the axis of the snail, which it almost touches. 
The height of this detent-spring above the surface of the 
plate is shown in fig. 4; s is a sapphire-pallet, which is set 
into it, and the tooth of tlie balance-wheel is represented as 
resting upon it. y i.s an adjustiug-scrow', which moves the 
detent-.spring d nearer or farther from tlie verge, so that tlie 
teeth of the balance-wheel 1 and ii may be equally free of the • 
round pallet M. 

The balance-wheel E moves in the direction of the arrow 
Z, and therefore will extend the spring d, when locked upon 
it. « is a cock, and /' an adjusting-screw, which is screwed 
into tlie end of the cock e, with its head towards the centre of 
the baliuicc-wheel E, on which the sapphire-pallet s banks, in 
the very same manner that the detent-.spring a banks upon the 
udjiisting-scrow c, already described, y is a small cock or 
stud, in which there is an adjusting-screw, to bank the detent- 
apring d, wlicii it is lifted from the bulauce-wheel outward. 
Eet any force move the balance-wheel in the direction of the 
arrow 'Z; then, when the small ruby pallet near the centre 
of the snail, facing the tip of the tooth 1, comes to strike the 
detent-spring d, the sapphire pallet s will be lifjled beyond the 
tooth S, so that the wheel may escape, but the face of the 
round pallet will be brought into a position pointing to (lie 
tooth il; at tliat instant, the balance.-*wheel will strike on the 
face of tlie round pallet, and carry it back again to 1, when 
the snail will have passed beyond the ruby r, and thereby wind 
up the renovating-spring. 
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Here H it plaitt Ikal foroe of Um train aniti lNi miMeot 
to wiiMl vp tile renoraliegHipriiif, the ttreegtii of whidi aiejr 
be ieoireem or disiiottlied at pleeiitfe. 

Bevittf ooatidered the eotioe of tbe priaeiMl irartt of tbe 
wjimeBMet Mparatoly, it oow rofludet to doferiW tto operattoo 
wbole together. When the balonoe it ot rett, and the 
ig|||e«i(iag>tpriiig wound iip, the «h<de will appear ready i^r 
at in 6g. 2 ; we miut alto imagine the Imi^oe-wbc^ to 
tai^ ronnd in direction of the dart X, and that ilia pretting 
^piiiott the tapphire t of the detc«it<fpriog d, with a force equal 
to what remains of the main-spring, after patting through a 
train of wheels; and we are farther to toppoee the force of 
the balance-wheel, renoraling-tertiig, and weight of balance, 
adjntled to one another : if, in tnis aituaticm, the balance and 
its tpring are made to vibrate, to that the dichargii^-pallet 1, 
on ita axis, pastes on the other side of the delent-tprine a, by 
lifting the tender spring along with it until it drops, bnt, when 
the ^charging pallet returns, it lifts both spring of the 
detent a, the ruby r being carried beyond tbe reach of the snaii- 
pallet, the renovating-spring is discharged, and immediatelv the 
impelling-paJlet li, fired on its axis, stHNkes the pallet K!, on 
tbe axis of the verge, carrying with it tlie balance, with its 
pendvinm-spriog, until such time as tbe pallet li hat carried 
the pallet K as far dn the other side of tbe line AB, which 
joins the centres, and is just ready to quit it. During this time, 
the round pallet snail, and other apparatns belonging to tlic 
renovating'tpring, are perfectly detached front the balance- 
wheel; but, presently after tbe two pallets K and h have left 
one another, the small rnhy pallet, near the centre of tbe snail, 
has advanced to discharge the detent-spring rf, and tbe acting 
face or notch of the ronnd pallet will point to ^ tooth 2; but 
the sapphire pallet s, of tbe detent-spring rf, being lifted beyond 
the reach of tW tooth 3, tbe tooth 2 of the balance-wheel drops 


on tbe face of the round pallet, returns it back to its former 
posiUon, and winds up tne renovating-spring. In the mean 
Ume the balance, from the impulse H has received, continues 
to vibrate above a semi-circle, more or less at pl^sore, from 
ftm point of rest. On returning back, it will pass the point of 
reet, and move the tender spring, without meeting with any 
idistaele in the way ; for the impellii^-pallet h was, at tiie same 
onmieat of renovating the spnng, wiiftod back to its proper 
place. Hie balance now returns back, discharges the reno¬ 
vating-spring, which impels the balance, nnd isi^ain renovated^ 
by tbe Irani; and thus the motion is contiDued. 
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Althmigb we have made choice of a train of 9,000 heats 
per hoar, it is left to (he dirociion of the artist to fix upon a 
picker or slower train. The timekeeper may be made to go 
w hoars, fiO hours, or a weeik, without winding. The reuo* 
rating-spring may be a spiral, haring all its coils in the same 
plane, or in the surface of a conef or cylinder, and may be 
made of steel, gold, piatina, &c. and the principle of r^o- 
rating may be applied several ways. Instead of the detents 
aotiog as springs, they may be made to move on pivots, aud 
may be placed either above the potence-plata or below it. 


Application of a Crank as an Escapement for Clocks. 

The advantages of this escapement, are, first, simplicity of 
construction, conseqnenlly cheapness. It can easily be adopted 
by the manufacturers of the cummou wooden Dutch clocks, as 
the whole escapement can he formed of a few pieces of wire 
bent till properly adjusted, without even the necessity for the 
adjusting screws II, fig. 5, plate LXlll. Hence the benefits 
of this invention may extend to the poorer part of the public. 

2nd)y. Total silence when going; clocks being excluded 
by many persons to whom, and from many places where useful, 
merely on account of their noise : this advantage may be of some 
consequence. 

Ordly. Keeping good time, arising from this principle 
that the crank always impels the pendulum in the same man¬ 
ner; that is, as it passes through the semi-circle under its 
centre, always one way ; and as it passes through the semi¬ 
circle over its centre, always the other way; and it recurs to 
the same situation it set out from, after these two impulses, 
which being easily made equal by means of the adjusting 
screws, notwithstanding the small diflference in length of the 
levers acted upon, all the succeeding impulses must also 
correspond wi^ these, and be equal and regular, as far as 
regards Uie escapement itself. In other escapements, if any 
irregularity exists with respect to one or more of the teeth or 
pins in the scape-wheel, of the pallets or inclined pallets they 
act against, the impulses given to the pendulum cannot be 
equal and regular; and the higher the number of the soape- 
^meel, the greater the probability of this imperfection. 
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^ i gffVBt certMoty ol oootiiniaiioBu This 

•soM^mnt does not <m 1, wbteh. m It beooiaes fdamiiiy 

Blddiiisk kff it Hib ImqiieBt and velUJtnown cause of 

^atOfMw af tf^Man; It doet not wear itaelir untrue and out of 
i i ll B r . The ^oticai of the ooUets upon the crank must be very 
na 4km aetingr surfM^ it tniall« and as the intensity of the 
Ipillta upon the pendoluni is in |iroportioti less in this, as it 
dim nm a lon^ lever than in others; alto at the time that 
4km olM forpe it exerted, at the crank nasset over and under 
its centre, there is very Utile tnruinr ot the collets upon it; 
hence this escapement, properly made, will last as ioni? as the 
train itself without being out of order. 

Fig. 5, plate LXIIl, is a t^nt view of the crank-escape¬ 
ment. 

j^g* ^ a tide view of the same. 

The same letters of reference are put to the corresponding 
parts in each figure. 

AAAA, the hack plate of a clock. 

B, the crank fixed on the end of. 

C, the arbor of the last pinion of the train. 

DD, two small wire chains, composed of two links only, 
'attached to the crank B by means of two collets, with plenty 
of Uberty npon It. These chains are fastened to EE. two small 
dpHngs screwed to FFF, which is a bar that goes across, and 
is fastened in the middle to GG, the crutch, with which liJf, 
the pendnlnm is suspended in the common way. 

II, are two screws going through the baV F. the ends of 
which being made to act against the springs EE, serve to 
a^ust them to a proper disbsnce and degree of strength, and 
by that means easily to pat the pendoium in proper beat. 

In fig. 5, the pendulum is partly represented by dotted 

Hoes, in c^der to show the crank, &c. 

*« . * 
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FH»r'9 4eUtdMd <Mwp«ai«at Jlir • tUuk, 


. Eacapemmi for iit Clock* 

Thu escapement will answmr for a pendulum of any length, 
and the friction is so snudl that it veqnires no oi|; when the 
tooth of the wheel sufficiently toaobes the impelling-spring, it is 
properly scaped, and the friction is very insignificant. 

It is necessary that the detent-spring, the impellii^^-spring, 
and the pendulum, shonld ait spring from one right lue or 
rentre ; and the impeUing-sprtng to be so much stronger than 
the detent-spring as will always be sofficient lo unlock the 
wheel. 

The machine being wound np. and the pendnlom pnt in 
motion towards the left side, the impelling-spring unlocks the 
wheel, when a tooth fails against the pallet, where it remains 
until the pendulum returns ; then moving the itnpelling-spring, 
and the wheel being free, the maiataiaing power causes it to 
advance while it escapes one tooth off the end of the pallet or 
spring, and smother tooth is locked against the detent-spring, 
as before, while the penduhim returns, and the impelling- 
spring again unlocks the detent. As the impelling-spring 
moves towards the left, the resistance it meets with by the 
elasticity of the detent-spring in unlocking, is returned to it, 
so that there is no more power lost than what was caused by 
the pre.sHure of the wheel against the detent-spring; by which 
means it is freed from the loss of the maintaining power, which 
is evident in other detached escapements, by the pendulum or 
cnjtrh. &c. touching a spring or lifting a lever, to regain Uie 
positiun for unlocking the wheel. 

The screw in the pendnlom rod is to adjust the machine 

when fixed up. 

Fig. 1, plate LXIV, is a side view of this escapemefit, and 
tig. 2, a back view of it, supposed to be taken behind Uie clock. 

a Repr^ents the axis of the swing-wheel, or last wheel of 
the train of the clock; d is the swing-wheel fixed upon it, 
hoving30 serrated teeth; it is turned round in the direction 
from 6 lo d by the maintaining powm: of the clock. 

0 Is a spring-detent, which locks against one of the teeth of 
the swing-wheel, and thus prevents its running down by the 
action of the maintaining power. 

A la another spring-detent* which is Called the tmpoihi^’. 
spring! when left at liberty, it ntllodks the former by pushing 
aUhiKt the end of the sinidl ardi r, fig. % fasteaed to the 
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about oiwi |]hird moina ^haa k aecessary to raiao the iocittiecl 
piioa, sk at m atfav Ibr aa increase of fricti<Mi« wbiob majr 
Ue^aM % iflwil*vorfc. Thera saaet ba a etbas^^filOaa 
bxea to aiw |iiandiilnni» which must come into contact with two 
piaa tbatnlWf fiasad in the inclined planes of the pallets, so as 
to anlocb ene in each vibration of the pendulum. Suppose 
the pe^nlaai to be put into motion, and to have unlocked 
the mebaed pUoe on the right; the wheel moves forwa^, 
aad raiiaa the inclined plane on the left, at which time uk. 
pmidnima receives a raomeatnm from the spring pallet on the 
right, and after performing its excursion to the left, recoive.s 
a momenttua tm oa the right, and so on alteroatelj. The 
iidTaBtage of this escapement over tlmt above described, is, 
that it avoids the friction of the verge and detent pivots,* and, 
doting a part of the vibration, the pendulum is disengaged, so 
that it is a free pendulum. 

The first n^od above proposed fmr leesesaag tint Hrietion 
in escapements of pcndnlum docks, is represented by fig. 
plate lJUV. 

A, Hie swing-wheel. t 

BC, the two pallets. 

DD, the detents on which the two pallets B and C are fixed. 
£, mie of the rewumtmh; springs on tlie left side; another, 
simitar to this, is on the right side of the frame, bat is not 
shown in the plato, 

F, the verge. 

U, the arms fixed on the veigat addeh act on tlie pins H I 
of the pallets. 

K. the pendolnm, fixed in Hie otoal waji on the verge. 

• In the second escSpeineiiti^ irldeh Ikfiepresented by fig. 4, 
a, is the free peodolnm, withemt a verge. 

b. The swing-wheel, on tlm ontside of the back plate, 
c d, Tbe paHets, fionrmed 19 m ii pair of tongs, 
e, A spring iHdob keeps tbmB iKKtended against the points 
of the adjusting serews, 

f g. The points of the piBets. 
k f. The adjnsttng screws of ibfi pellets. 
k. The cross piece fixed bi the jw^ulum, which piece, as 
the fiiswdiiiom moves backwards ildilrwards, comes in contact 
wj^^ tVK> pias on the points %f the pallets / g, and relieves 

nsranrisanr . 
tJro WwVd39o 

1%e pendolam is supposed to be in motton, and Hm dotted 
lines dbow Hiaie park of the machine ahteh are hidden by 
others.. 
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Simple sinking Pari of an Eight-^ Clock, 

The adrantages of this striking part will be understood from 
the following account: 

First, its principle consists in a wheel and fly, with six 
turns of a spiral line, cut upon the wheel, for th# purpose of 
counting the hours. The pins below this spiral elevate the 
hammer, and those above are for the use of the detent. His 
single wheel serves the purpose of count-wheel, pin-wheel, 
detent-wheel, and fly-wheel, and has six revolutions in striking 
the twelve hours. 

Let it be supposed that a train of wheels and pinions, of the 
usual sort, is made without error, and that the wheels and 
pinions turn each other without shake or play. Allowing this, 
wiiich every mechanic knowns to be more than can be accom¬ 
plished, this new striking part will be found six times superior 
to others, in striking the hours, 1, 2, 5, 7, 10, 11; twelve 
times in striking, 4, 6, and 8; and eighteen limes in striking 
3, 9. and 12. 

The Inventor, to prove tliese assertions, in the model be 
sent to the Sociely for the Encouragement of Arts, &c. pur¬ 
posely made some defects. In striking 2, the imperfection was 
made e<|aa1 to the space of three teeth of the wheel; and in 
striking 3t the impenectieo was made equal to nine or ten teedi; 
and yet both these hours were struck correctly. 

The flies of clocks in general turn round about sixty times 
for every stroke of the hammer, but this tarns round only three 
times for tlie same purpose ; and supposing the pivots to be of 
equal diameters, the influence of oil on them would be as the 
number of revolutions in each. 

In fig. 1, plate LXV, A is the large wheel, on the lace of 
which are sunk or cut the six turns of a spiral. 

B, the single worm screw, which acts on the above wheel, 
and moves the fly C. 

D, the spiral work of the wheel A. The black spots 
show the grooves into which the detents drop, on striaing 
the hour. 

£, the groove into which the locking piece F drops, when 
it strike one, and from which place it proceeds to the ontwmd 
parts of the spiral in the progressive hours, being thrown out by 
a lifting piece H, at each hour; the upper detent G being 
pumped otr with the locking F, from the pins in the wheel A. 










lii itrikiDf hwa of Iwtliw, the lookliig fiieee» hoviog 
•i^Ted at tho ooter tpiiml at H. nsei a|i an inolined plane, 
and dio|p |y ^i|| fpm ireiglit to. tha mm olwda# in whiob 
the hour ant la to he struck, and proceeds on la a pro- 
gV«a«^ ^oiifp through the ilperent hoars* ttU il oosnes 
again to tvelVe. 

I. the hammer-work ipade in the ooapioB waj* which is 
woil^ ^ thirteen pins on the face of the spiral. 

FW. K* the thirteen pins on theime of the spiral, which 
work me hammer-work* 

I«, the oaler pins, which lock the detent 
M, the pami> te the detent* 


** lu^^rooed $irikimg Part of an Eight^da^ Clock, 

Ihe tnfdntmr of this striking pert, haviiig for several years 
had in contemplation a method of striking a clock, at certain 
regalar ioterTals, with a view to teoilitsite the making of 
estestial observations, asoertaining the veloeite of soond, Bco. 
at length sncooeded to his wishts. His stming movemont 
oontains less work than that td the oomaMm sort ind may bo 
made bf an ordinarj wori^naa with leas eKpmwe mid tronble; 
the weight rei|tdred Is also considerablf kas. The strdLe is 
rqn>ietod by s pgodnlam instead of a fly. 

The machine (whidi is shown at hgf* 3 nod 4, plate LXV.) 
consists of a ioomed wheel A. one pinion B* a ^in-wheel €, 
pallets D0« pmidiiliim B. and locking detentG. The hammer- 
work F is as nsnal. and strikes on the hell at H. Tbo^eight 
hangs te the cord 1. i t 

A front and ride view of the mnehinery are given, and the 
same letters denote the eapo parts m eaeh view. 

The main wheel A, with 78 tee&, is to aet in o piokm ef 
etelit lenses, B. 

yia-vrheel C, obotitd.be Imge, so that the pins on 
wh^ m pallets D. and the^loeking detent G act may be 
imnt the centre m pentible* whkdi pins may be 

esflfit or rilBteen iA number. If right the psodnlnm B should 
nimi inches long,* and it will vibrate twice betwixt 
mtk himr 4 ^ tke hammer; hat if sixteen pins are pnt In the 
wberi^ Bm p^ulam ranst he abont three'inches, long* and 
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will make foor vibrations between each blow. Tbe pins for 
drawing the hammer must be eight in number, and be fixed in 
a circle of about half the diameter of fibe aforbsaid pins. The 
locking plate is on the main wheel. The stop is agmiut the 
pins on which the pallets act, andi may be discharged by a flirt> 
piece. 

The Ibllowing remarks are added, to point dot the method 
of striking a clock by common pendoliim, <4nie seconds, 
withoot any addition^ pendulum or pallets for the striking 
part;— 

Fix a contrate wheel of 60 teeth on the same arbor with a 
Kwing'wheel of 30 teeth. Now suppose a striking part to be 
made in the common way of making an eight-day clock, so far 
as the pallet pinion, leaving out the warqing and fly pinions; a 
<Tarik piece must be fixed on the pallet pinion, which must come 
contact with tlio coutrate wljeol, which is fixed on the 
swing-wlujel arbor. Then suppose the clock to be set a going, 
and the ruck discharged, the pallet pinion will make a revoiu— 
tif*n on e\ery vibration of the pendulum, by which means a 
cTock will strike seconds us true os a pendulum vibrates. 


Competisaiion Pendulum. 

This compensation pendoJum is remarkable fur its sim¬ 
plicity, and on that account alone, well entitled to notice. 
In fig. 1, plate LXV^l, AB represents the steel rod extending 
through tlie whole. C the bob, suppoited upon the compen¬ 
sating cylinder of zinc D, which surrounds the rod AB, and 
rests upon the nut £ of a screw tapped upon the end of the 
steel rod, to bring it to exact time; as this expands downwards 
by heat, the zinc, expands upwards the same quantity; so that 
the bub always remains at the same distance from the point ot 
suspension. 

Fig. 2 i.s a section, to explain more clearly Uie thickness of 
the zinc tube D, and the form of the steel rod at a, where it 
passes through Uie bob, which is of the shape shown at L, that 
tlie rod or the bob may not turn round when the nut E is turned 
to adjust it to time. 

The following method is emp[pyed to make this compen¬ 
sating pendulum of steel and zinc. Procure a rod of forged 
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blister'Steel 52.7 inclies long, .27 diuuieter ; beat it to a white 
beat, which will open the pores of tlie steel, and give it the 
amaliest expansile power tliat steel of that texture is possesseil 

whoa cold, straighten it witli a mallet of wood on a wooden 
block, that no part may be ctnidensed partially, which would be 
the case if a hammer and anvil were used. Then cast a solid 
rod of zinc 12.5 inches long, and .08 diameter, with the lowest 
heal that will fuse it; pour it into a inptal mould ; this will give 
it the greatest density, consequently the greatest expansion that 
zinc is possessed of. Then bore a hole through the centre of it 
longitudinally, that it may move freely ou the steel rod. whicii 
has a nut and screw at the bottom end to regulate Uie clock to 
time; the bob, as shown in the engraving, rests ou the upper 
end of the cylinder of zinc, and will continue in the same place, 
whatever may be the expansion or contraction of the bars, if the 
adjustment be correct. 

If platina were used instead of steel, and steel instead of 
zinc, a pendulum might be made equally good, and more com¬ 
pact ; but not at so small an expense. 

The above dimensions are to l>e understood, in the finish&d 
state of their diiuneters and lengths, proper for a secoud.s 
pendulum. 

The difficulty, or rather impossibility of making a good 
pendulum, where a compound metal, us brass, is employed, 
arises from the circumstance that neither hnuss nor any com¬ 
pound metal can be made uniform, not even fur one foot in 
length ; and then, if drawn into w ire, the jmrts acquire a loii- 
gitndinal grain, which adds to the variation of the expansive 
powers. To avoid this, zinc has l>een substituted, with no more 
certainty of success ; for if a pendulum is made in the summer, 
and the steel pins till the hole.s welt, and it is exposed to a 
severe frost, and put to the clock for only a few years, lh» 
invisible 6sfarcs will become visible in the performance of the 
best clock, and a visible separation render the pcnilulnin 
useless. 
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Ward's compeusatiau pendalttm. 


Compensation Pendulum, 


In plate I 4 XVI, fig. 3 , hhi t, are two flat rods of iron or 
steel, about half ati inch wide, and an eighth of an inch thick. 
k k is u rod of sstuc interposed between them, and is nearly a 
quarter <»f an inch thick. The comers of the iron rods are 
bevelled off, tliut they may meet with less resistance from the 
air. and it likewise gives them a much lighter appearance. 
These three rotls are kept together by means of three or four 
screws nil, which puss through oblong holes in the bars hh 
k k, and screw info the rod i i. The rod A A is connected to 
the one k k by the screw m, which may be called the adjusting 
.screw. This screw is tapped into the rod A A, hut that part of 
it which enters the zinc rod k k, has the threads turned off, and 
passes barely through that rod. The rod i i has a shoulder at 
Its upper end turned at right angles, and bears on the top of 
the zinc rod k k, and is supported by it. It is necessary to 
ha\e several holes for the screw «i, in order to adjust the com¬ 
pensation,---iJee fig. 4. 

Now it is evident, that if any degree of heat or cold be 
applied to this compound rod, aud the one of ^inc expands 
and contracts as much as the two iron ones together, the dis¬ 
tance from the point of suspension to the centre of oscillation 
must remain the same. 


In pro[)ortioning the length of the rods, the Inventor made 
use of Sineaton’s table of the expansion of metals, in the 
48th vol. of the Philosophical Transactions; where he shows, 
by experiments made wdth a pyrometer, that the expansion of 
iron is (o that of unhainmered zinc, with the same degree of 
heat, as 151 toaW. and to that of zinc hammered, half an inch 


per foot, as 151 to 373. This great expanding property of zinc, 
renders it in theory extremely fit for the purpose of compen- 
satiou in a pendulum, and it became desirable to know if it 
Would answer in practice, and likewise the exact proportion 
that was requisite for the intended purpose. 

Two regulators were therefore made, the pendulums of 
which were composed of iron and zinc, as above-described, 
with this difference, howrever, tlial one had a detached escape¬ 
ment of a particular construction; the zinc rod was not ham¬ 
mered, the ball of a lenticular form, and weighed twenty 
pounds; its arc of vibration nearly five degrees. The other had 
a simple remonloiring escapement IKhe zinc rod was hammered 
22. VOL. I. 3K 
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half an inch per foot; the ball of a spherical form, weighed 
forty>six, pounds, and vibrated two degrees and three- 
quarters. 

These regulators were botli pfaced in the same room, and 
their cases firmlj fised to the wall; the pendulums were sus¬ 
pended from a stout brass cock, screwed to the back of their 
respective cases. In the inside of each case, and immediately 
behind the pendulum rod, was hung a thermometer, for the pur- 
fwse of comparing the degrees of heat. They were adjusted 
to mean time nearly, by corresponding altitudes of the sun. 
After being compared together fur several days, it w’as found 
that the one which had the hammered aiiic rod weut somewhat 
faster than the other, when the air of the room was heated by 
a fire in the grate. Hence it appeared that the difi'ercnce of 
expansion of hammered and uiihauunered zinc was greater 
than Smeaton had supposed. 

But to determine whether the length of the hammered zinc 
rod was accarately proportioned to that of tho iron ojies, 
without waiting the length of time that nature would require 
to produce a sufficient alteration in the temperature of th»‘ an. 
the following experiment was instituted : A tin tulx* was made, 
six feet longj^, and two ^inches and a half in diameter at its 
larger end, whenee it gradually tapered to the other, which 
was only half an inch in diameter. Within the clock-case, 
and as far from the pendulum as possible, was placed this tube ; 
tbe smaller end was carried through a hulo in the top of the 
case, and projected a few inches above it. In the lower end of 
the tube was inserted the nozzle of a lamp, and immediatelv 
under it, in the bottom of the case, was a bote of an inen 
diameter, to supply the lamp with air. By this moaus the tube 
would communicate as much heat to tho internal air, as to raise 
the thermometer about thirty-five degrees. 

Previous to ffie lamp being put in tho case, both pendulums 
were caused to vibrate exactly together, and after an interval 
of twenty-four hours, the one with the hammered zinc rod 
had gained about one-tenth of a second. Tho mean height of 
the thermometer was fifty-three degrees. The lamp was now 
Kghted, and in about four hours every part appeared to be 
^oroo^ly heated, and tbe thermometer arrived at its maxi- 
mmD, which was eighty-eight degrees; at this point it 
tinned with Kttle variation. While the heat was increasing, 
the motion of the pendulum was accelerated. In about ten 
honrs after having been again made to beat exactly together, 
the heated pendnlum had gdined one second; the thermometer 
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Ward’t eomptUBation pendulmn. 


in the other case continuing nearly the same. Tlie lamp vaa 
then taken out, and as soon as the parts were cooled, and both 
thermometers showed the same degree, the beat of the pen¬ 
dulums were adjusted as liefore ; and at the end of twenty-four 
hours, the pendulum that had been heated kept precisely the 
same rate ns it did before the experiment was made. 

By this experiment the zinc rod was exideatiy too long, 
and that by a considerable quantity. The pendulum was then 
taken down to ha>e more holes made for the adjusting screw, 
and after repeated trials with the lamp and tube, as before, the 
length of tlie zinc rod was found to be twenty-two inches,* and 
consecpiently the length of the iron ones together 39.2-f 22 = 
(11.2 inches ; or, the expansion and contraction of iron to that 
of zinc hammered, half an inch per foot, as 151 to 420. 

The hammered rod of zinc having been thus tried, similar 
experiments were made with an unhammered one ; in perform-^ 
ing which a singular circumstance occurred, viz. when the air 
ill the case wa.s rarefied by means of the lamp and tube, the 
arc of vibration became about half a degree less than it was 
before tbe; lump was applied, which is directly the contrary to 
what might have been expected. It was afterwards fouad that 
the other pendiiliiin wa.n affected in the same way. but in an 
extremely .small degree, which was doubtless owing to the ball 
being much hea\ier, and vibrating in a smaller arc. In taking 
the rate of the cb>ck when the lamp was in the case, the error 
that would ari.se by .such a diminution of the arc, was computed 
b\ theorv, and allowed for accordingly ; but as it w’as uncertain 
whether the uni »cking of the swing-wheel might not form a 
decrease of vebx ity in the pendnlum, and have a greater ten¬ 
dency to retard its motion, it was thought that the experiment 
would be rendered more accurate if the maintaining power was 
increased until the arc of vibration should be the same. After 
iseveral trials, the length of the nnharamered rod of zinc was 
found to be twenty-nine iiiches, which agrees pretty nearly with 
Smeaton’s experiments, that is, in regard to the relative expan¬ 
sion of iron and nnhainmered zinc. 

The zinc rod of the pendulum from which the refwesentatioa 
in the plate was taken, was hammered three quarters of an 
inch per foot; and by making experiments with it as above 


• SiihKrqnent c-xpci iinrnt«. carefully conducted, evinced tb»f twenty-three 
uulifs WM the inott |*io|tci length. 
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stated, the length of it was funnd to he twenty-two inches, 
which is exactiy the same length as the one that was hammered 
half an inch per foot, so that it seems nothing is gained after 
hammering it to a certain degr'^o ; hut probably no rule can 
be laid down to enable ns to judge of the degree of expansion 
that will take place with a determinate increase of heat, from 
the quantity that is extended by the hanimcr ; much depends on 
the degree of curvature and polish of the stake and hummer, 
and probably on the heating <»f the rod at the time; for it is 
necessary to make it a little hotter than boiling water, otherwise 
k will crack in buitiinering. 

In all these experiments it is to be understood that th€* ball 
of the pendulum was suspended by its centre ; but if the ball b« 
made to rest on its lower edge, the expansion and conlrartioi* 
of it must be taken into consideration. 

It has bwii the opinion of some mechanists 4hat zinc is an 
unfit substan* e for a coroponsation pendulum, because of its 
softness, and that after being healed or cooled to a consider¬ 
able degree, it does nut return to its original iliinensums. It 
these causes of objection were just, they would apply moro 
or less to all other motid.s ; but experiinent.s made by the 
Inventor of the pendulum proposed in this article, do nut 
warrant them. He obs€?rved, how'ever, a circumstance which 
is not a little curious. ^\ hen he first used any zinc pendulum, 
he never could bring the clock to keep the same rate two days 
togetlier; it was continually retardt d, whether the lamj) wa.s 
used or not; had he not before observed a similar eflci t on a 
lever pendulum that was made of brass and steol, lu* should 
have ascribc'd the cause wholly to the softness of the Zinc rod ; 
but by constantly comparing the ilaily rate of th«' <lctectivc 
pendulum with one that bad been going a loni;er lime, ho 
found this retarding property gradually to wear oil, and in Ics.h 
than a montii llie pendulum becaim* ijuile settled t<i the rate 
that it afterwards Kept. By subsequent experiments with the 
lamp, he found that ail his pendulums kept preeiselv the same 
rate, both during the time they were heated (provided they were 
properly adjusted) and afterwards a.s they had done before, lie 
conjectures the cause of the rctardalnm to be, that the points 
of contact of the diflereiit piece.s, which compose the pendulum, 
are more closely connected after a little time than they are at 
first; that is, the points of contact, by the wreight of the ball, 
yield to each other in a small degree, until they get a broailer 
bearing. 
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Ward’g compt-tuation pendmlutn.—Hitckie'a compensation pendulum. 


The advantages of this new pendulam, as stated by the 
Inventor, arc, 

1st. That from its simplicity, it will never fail to have the 
desired eflect. 

2ndly. That no extraordinary care is requisite* in execut¬ 
ing it. 

Jlrdly. That the compensation may be increased or dimi¬ 
nished with the greatest ease, without stopping the clock more 
than a minute, by making fast otie of the screws that keep the 
rods together whilst the adjusting screw is removing, taking 
cure to release it again afterwards. 

4thlv. That It can be manufactured at less expense than 
any other compeusution pendulum hitherto made known. 


A Coinpetisnlioii Pendulum. 

To jK»int out di.stinctlY such parts of this pendnlum as are 
cluiiiied as improvements, it may be observed, that expansion 
burs have been used by many p(T.sons in various ways. The 
spring balls which t orrect the e.vpansion bars, have likewise 
been used. The improvements con.sist in tbe application of the 
two ex|niu.sion bars, and the springs that remove the weight of 
the pendnlum ball from the expansion bars ; by which the bars 
inuv be reduced to the size of the pendulum rod, and exposed 
(rquallv to the beat and cold ; likewise, ia having the compen¬ 
sation near tiu* ball, and only one pendulum rod. 

The compensalioii of this pendulum operates upon the 
same principle as the compensation balance used in the modern 
chronometers, namely, the flexure of a bar compounded of 
two metals, brass and steel for instance, of diflerent powers 
of expansion, under any certain degrees of heat. 1‘^ig* 5, 
plate LXVI, represents a front view of the pendulum, and 
fig. (», an edge view of a part of it.« In hg. 5, A is the sus¬ 
pending spring, and B the ball, C the steel rod of the pen¬ 
dulum, and E the screw-nut, by which it is adjusted to time ; 
tlip compensation part consists of two compound bars, F and 
<?, the former of which is connected by means of a brass 
socket d, which is screwed to the lower end of the rod C; the 
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hmr G, l« csMuiectod li;f « stinilwr soeket b, wHk • dbort tteel 
rod wkich {lasses through the peodnlam b«ll B» iiai tlie 
not E ti^pM vpoii it; uie two b«r<i, E oiid G, are otmaected 
together at both ends, by two pairs fvf sockets one of 
whieb hi ihosm detached at R; it ooBsists of two fieoes of 
bras% f kt each having a mortise tbroagh it, to receive the end 
fit vie of tile eompoi)^ bars, and a screw to buiea then 
bt ; tiie two pairs jpf brass soclcets ire coonected brw sarall 
of waton<>8priag, having a boie drilled in the middle of it* 
^e principal so^diets, dandh, bare each a small screvd topped 
into them, which fixes them npon their respective bars WQ: the 
bends of these serevrs pass tbrc^h two small springs, |m, one 
of which is shown separately at and the mids of th^ springs 
are united by two small screws, Im. The intent of these springs 
is to take off the weight of the ball, and allow the compensation 
springs freedom to act. 

Toe action of this compensation pendulum is this, on 
being heated, the rod C expands, and would let the ball B 
down farther from the point of suspension, bat for tbo com¬ 
pensation which eoQntemets this tondency ; the bars F(^. are 
made, as before-mentioned, of brass and steel riveted together, 
the apper ttda of F. and the lower side of G, are steel, as 
sbovra by the darker shade, and the adfament aidea of both bars 
are brass. Now it is the property of a bar tbas compoonded of 
brass and stoel, to warp or becosse cownax da the brass side, 
whea heated ta conseqaesice of tba . gr a atw degree of expan¬ 
sibility of that metal; therefore, ia tbd peadmaa before us, 
when the rod C elongates by hmk, tito two bars, F6, at the 
same time botii becosse convex witbiaside, aad at the eads 
are eonined a certota rtistonce asoader, by the coaneotuig 
pieces e /, the two sockets d b approach each other a cortain 
qaaniity, teadhig to elevate the baU: and thhi Mantity is 
ss^astod to ba eqdal to tbe descent wbieb would aave been 
occasioaed by the lengtbenii^ of tbe rod C. 

Tbo od||iistmeat w tho qaantity of the ompeasatien is 
made by experiateat, atteriog the qaeatito of tho comaoBsolion. 
by slidtog tito two coaoecdiog piooes, ^ nearer to ^ oeatrai 
ted^ wdiich duBiiMaa tito qeaathy of compensatieai. and by 
idtoteiag tbeai nearer to, or faiibor fipom the ceatrot ^ tony be 
id -elsoBiRe. 

' : uddiliaii le the ^ahms delivered by many ef tbe trade, 

to>llm C S b ti ito i ito e of too Soeioty for tbe Eneoarafemeat of 
ItoH Rd.% lAvlMto dl the above peadulem, Thomas Ramsay. 
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of Islington, for the general infonhaiion of the society, delivered 
in tbeibllowing osefol observations, to point out more fully its 
probities: 

The gridiron pendulnm has much friction, is difficult to 
adjust, and from the great weight of the rods, the centre of 
oscillation is much above the centre of gravity. 

Ellicot’s pendulum, in its improved state, is objectionable on 
account of its friction; Ward’s pendulum has likewise friction; 
Read’s pendulum has friction, and depends upon a doubtful 
metal, viz. ziuc. 

Doughty’s pendulum has the whole weight of the ball and 
two pendulum rods, resting on the extreme ends of a long 
compound bar, placed at the upper end of the pendulufin, 
which cannot be adjusted without altering the length of the 
pendulum ; and from the weight of the rods and bar, the centre 
of oscillation is considerably above the centre of gravity. 
Grimalde applied a single compound bar to the lower end of a 
pendulum, but it is now laid aside. 

Ritchie's pendulum has only one steel rod, with tWo short 
compound bars of brass and steel, placed near the ball, at 
right angles to the pendulum rod ; the bars being parallel, ad¬ 
mit of perfect adjustments without altering the rate of the clock. 
A simple contr'ivauce is iiitrociuced between the compound 
bars, wluch takes off the weight of the bail, and leave them at 
liberty to contract or expand, free of every encumbrance. 

The compound bars may be reduced to the size of the pen¬ 
dulum rod, and will be equity affected by beat and cold. It is 
free from friction. It has some advantages over the mercurial 

f eodulum, by being portable, and not liable to be deranged. 

t may be applied to tlie smallest table-clock, or the largest 
turret. It is likely to be of great public utility, and can be 
afforded for less than half the expense of the most approved 
pendulums. 
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A short PendtUmn to vibrate Seconds. 

aA, %. 1, plate LXVII, repreaents two weights, which 
may be made of any form or size. B is a bar which connects 
Biem, and which is suspended by two springs CC. the upper 
ends of which pass through the bar D, in the same manner as 
the pendulums of common clocks are suspended. Tlie bar D is 
screwed to the back plate of the clock, and the springs CC are 
moved nearer together, or farther apart, bv the screw E, which 
has one end cut with a right hand, and tke other with a left 
band screw. 

This pendaltim can be applied to a clock of any size, and 
with any escapement; it receives a horizontal motion from 
the clock, by applving the fork on the pallet-arbor to one of the 
springs CC, or to a wire fixed in the bar B for that purpose; 
and is prevented from having any other motion than a horizon¬ 
tal circular one, by the small steel j>in in the spring F ; which 
spring ha.s one end fastened to lh€* bottom f»f the clock-case, 
and (he pin at the other end goes into a conic hole in the bot¬ 
tom of the bar B. 

To regulate the clock so as to make it go faster, the 
springs CC are moved farther apart : and to make it go slower, 
the contrary, or nearer together; and if the screw E, and that 
part of the bar B which is between the springs CC, are of brass, 
and the rest of iron, the properties of the compound or gridiron 
pendulum will result. 

The advantages of this pendulum over all such as vibrate 
twice or more in a second are. 

First, that it has but one half as much friction in the 

scapement. 

Secondly, bat one half the resistance from the air. 

Thirdly,’the same clock will keep in motion one of four 

times the weight. . _ 

And fourthly,' its great convenience, being applicable to 
clocks, or timepieces, of any size or height, from three inches 
and upwards; so that any small portable clock or timepiece, 
on this construction, will both beat and show the seconds as 
distinctly as one of the largest sise. 
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iVan/’t ttlriking part for a clock. 


Improved striking Part for an Eight-day Clock, 

The striking part of this clock is so far simplified, that the 
whole train of wheels used in common clocks, together with the 
barrel and weight, are entirely superseded. 

The power necessarv lor raising the hammer is obtained 
from the penduliitn. 

AAA.A, fig. X?, plate LXVil, represents the front side of 
the frame. 

B, a cock in which rost.s the pivot of the pallet-arbor. 

C, a brass* arm, firniK fixed on (he same. 

1), the gathering puliet ; and E, a lliin plate of brass, both 
riveted on the same colbd, which turns on a small stud fixed in 
the arm C; this bras.s plate has two notches in it, at a b, in 
which acts a sk iulcr spring F, fastened to the collet of the arm 
C’, by a small strew, and sarM S to keep tiie gatheriugpallet in 
its proper posUlon. 

t», the cock of the iianiiner-tail. 

li, the bainnier-tail, which n<'t.s also as a hook in the teeth 
of the rack. 

I, a brass ariu, or rather a lever, whidi lies behind the 
niinute-wN, and is witli tin-hammer-tail to the 

hammer-bar h\ means of a pin. 

K, the flirt; M, liie rack ; N, the niinute-wheel. 

<), the luMir-wheel. Tiie bridge and snail are the same as 
iu a common clock. 

The operation of this work is as follows : a pin is fixed in 
the back of the minnle-w heid N, and as it re^olves, raises the 
lever 1, by which the baiiuner-tail II is lilted out of the rack; 
the rack Is then at liberty to fall ; the lever I, by bearing 
against the pin, returns gradnulls, and p.events the hammer 
from striking the bell. 

Before the pin has (juitled the lover I, another pin in the 
front sides of tiie same wheel begins to lift the flirt; when raised 
to a snlVuient height, it is let go by the pin, and falls on the' 
gathering pallet 1), which forces it into the rack. It is prevented 
from rising out of the rack by the spring F having got into the 
notch 6 of the lirass plate F.; the pallet immediate!) acts on the 
rack ; for, as the arm C moNCS from left to right, it lays hold 
of a tooth, and carries it along with it b\ means of the vis 
inerlite of the pendulum, at the same time the hammer-tail is 
raised by another tooth of the rack, and on ipiilting it the ham- 
23. VOL. I. 3 F 
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mer strikes iJie boll. When the arm C returns with th® 
gathering pallet from right to left, the rack is prevented from 
returning with it b^ the tooth resting against the end of the 
hauimer-tuil, the pallet is then curried over another tooth, and 
at the next vibration ino\es the rack and hammer-taii as before; 
thus they continue to act alternately on each other till the rack 
is op, and the < lock mukes one single stroke regularly at every 
olber vibrution. 

In order to disengage the gathering pallet, there is a pin 
fixed in the rack at c, and us soon us the last tooth of the rack 
has got past the hammer-tail, the siunilder t»f thfi hriiss-plato 
E, which is riveted to the pullet, strikes against the pin c, and 
lifts it out of the rack, the spring F jumps into ibe notch a, 
and prevents it from returning^; thus it r< mains delMtbed, aad 
the pendulum continues to vibrate without any l)l|lit9riiolien. 
The bait of the pendulum weighs about eight puundli 
ounces, and the weight twentv-fuur pounds. 

The objections which may j)erba[)^ b»‘made to thi.*- clock is, 
that the striking part disturbs the i>oi h'-uuisni ol llie pendulum; 
but whoe\er will take the trouble to try it against another pen¬ 
dulum of the same* length, both bclore anti alltr it has struck, 
will find no sen.siblo alteration , and even if that were the case, 
the irregularities would be periodical, and return to tliemsclYes 
every twehe hours. 

The advantages of this clock over a common clock, may bo 
stated as follows :— 

1st. That it is not attended with that disagreeable roaring 
which is frequently made by the wheels and pinions of others, 
and particularly by the fly pivots, when in want of oil. 

2nd. That the interval between the strokes is uniformly tho 
same : the case is very ditferent in other clocks, for as they get 
foul they always strike slower, and more so still w hen the wcaiber 
is cold. 

3rd. That in consequence of its simplicity, it is not liable to 
be out of repair. 

4th. That it can be manufactured at considerably less ex¬ 
pense. 
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An improved Remontdre Escapemeniyor Pendulum 

Clocks. 

This escapement is calculated to give an exact and equal 
impulse to the pendalum without friction. This impulse cannot 
be at ail affected by any irregularities or variations arising by 
the clogging of oil and increasing of friction from the train, 
except during the very small part of the vibration in which the 
pendulum is removing the spring detents from off the points of 
the teeth of the escape-wheel, the effect of which can never be 
discovered in the rale l)y an\ variation the oil on the pivots and 
the increase of friction can ever produce, as long as the wheels 
are able to wind up the reno\ating spring, which w'ill be 
nearly as long as they can move at all. as the renovating 
spring has not either to be wound up quick^^ or to be pushed 
hc\ond auN catch <>r spring to keep it in its proper situation ; 
nor can there ever be any increase of fiiction in w inding up the 
reno\aling spring, it being formed as nearly in a right line as 
possible ; consequently the work will go almost without cleaning, 
and will uevcT require any ctil, still keeping the pemluliim vibrat¬ 
ing up to the same arc, wliich ol course caniudavoid keeping 
time, if properlv regulated for expansion. Tliis must be a very 
dosirabU* attainment for regulati»rs, in astronomical and other 
observations, where the greatest accuracy is required, as 
regulators, once properly r«*gulated, ought to go as long as can 
possibly be contrived, without making the slightest alteration 
necessary. If all the parts of friction in the whole escapement 
be added together, they will not,amount to the breadth of the 
acting part of the pallet of a common vertical watch verge, 
which every watch-maker knows to act without oil. 

The coniplexity ot remontoire escapements has always 
prevented their use. as no good performance, except for a 
short time, can be produced Irom them, from their liability to 
want frequent oiling or cleaning ; even Massey s, rewarded by 
the Society of Arts. Manufai lures, and Commerce, which is one 
of the .simplest and best, must frequently want oiling, or it will 
stop, owing to the friction of the teeth of the escape-wheel in 
sliding up the inclined planes of the renovating springs to wind 

* ’'ThTswiiiK wheel A, fiRs.l and 3, plate 1,XVIU. •‘“s 

cut in its periphery, and is constantly urged forwards by the 
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maintaining' power, which in the model represiontod in the en- 
gravinjf, 'i.i Mipplietl by a mu.iII '2 and IJ ; C’l) uro 

two spring detenis caU hin^ ’lhe teeth ut Uu' wlieel alternately ; 
these are, at the prefer intersitl>. unloeked b\ the parts marked 
and U, tig. I, npun the pendultini rod ii, lutereeptmg .small 
pins a b, tig. 'J. projeeling troiu the detent', as it vibrate.s 
towards the one < r the oilier; is the reimyating or reimni- 
toirc spting. ti\id to t!ie .same stud I*’ us tlieiletents ; it is wound 
up by the iiighest toolli ol the wheel, as seen in lig. I, (its posi- 
tion when unwouiul liejiig .shown by tin' dotted line.) 'J'lii.s 
being tht‘ case, .suppose a tooth of tlie w heel is caught by the 
detent 1), which pre\ents the wheel from nioying any fintluT, 
and keeps the renovating spring from <‘seapiiig oft the point ot 
the tooth; in this position the jit tniuluin i> (juite detached from 
the wheel; now, if the pendulum be euosetl to vibrate towards 
G, the part of it marked 2 eoiiies against the pm h, frg. 2, 
projecting from the reiio\ating spring l’^, ainf pushes ihi.s .spring 
from the point of file wl eci*' looUi ; (ui vibrating a little f.irtber, 
it removes the detent D. whiili (b-t.lined the whe' l. b\ the pai t 
3 striking the pin (o, lig. *il v< lui b projects Iroin tlu' detent; 
the inainlainiiig [>uvver of tin' elm k eau'es the wlu'ol (thus 
unlocked) to atlv.uiee, until lielained b\ a tmUli resting upon 
the end of the iletmit (', on the opposite 'idi- , bv this means 
the renovating spiiug will be «!« ar ol the (of>fli ol the wh<*el a.s 
it return.s with the peiuhiluin, and give.s it an impulse, b\ it.s 
pin b pres>ing ag4iia.st the part 2 of the penduluin, until the 
spring eciiue.s to the po^lfil n .shown h\ dotloil line, in which 
position it i.s unwouiul. .luI le-ls ag.iiu.it a pin fixed in the 
cross-har 1 of th«’ [»late ; the jienduluin loiilimies vibrating 
toward.s f, nearh to the extent of it' vibr.iliou, when the part 
1 ineet.sthc pin in the and remove.' it from the wheel 

and unluclv.s it ; the maintainiug power carries it forward, 
piLshing the renov ating spring K lod’ore it, until .inotlu-r tooth 
is caugiit hy the detent 1), whieh detain.' tin* w heel in the po.si- 
tion lirst d'escriln-d, the renovating sj>ring being wound up 
ready lr» give another impulse to the pendulum. 

The pm b, lig. 2, is not fixed to the renovating spring itself, 
but is part of a piece of b'a.ss, which i.s .scrovvod fa.st to the 
renovating spring, and i.s made very slender n<*ar the screw 
which fasten.^ it; this permits the end of the renovating spring 
to give wav, if l>y the weight being taken off the clock, or any 
other aceiJent, tlie escape-wheel should be moved backwards, 
so as to catch on the detents improperly. 
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The following obnervationii are necessary to be attended to 
ill tills t^sc‘a|)(Mnent: 

1st. 'J'liiit llie renov ating and detent springs must spring 
from one ei iitrand us similarly as p(>.ssible. 

2iul. That tlie force applied to the tram must be so much 
more tlian wliat will wind up the renovating spring, as will 
overcome tlie iiiilueiice of oil and friclkm on the pivots of the 
macliine. 

lid. "^riiat the renovating spring when unwound, must rest 
against the point of the tooth of the wheel, wliich will be an 
advantage, as it thereby takes as much force ofl the tooth of the 
wheel resting against the detent spring, as is equal to the pres¬ 
sure of tlie renovating spring against the face of the tooth 
of the wheel. 

-Itli. The detent springs must be made as slender and light 
as possible, tbough whatever force they take from the pendulum, 
bv tlu'ir ebistieitv iii removing them to unlock the wheel, so 
rntich ttirce they return to the pendulum in following it, to 
where il removed them from, tiicrelore action and re-action 
will be efjual m c(»iitrar\ directions. 

otli. 'I'bat It IS uiiiicc e.s>arv for the pendulum to remov e the - 
detent or rmiovating "prings, imicli liirtlier than is iiece.-Miry to 
tiee the teeth ot the v\li.‘rl. a.s it will alwavs vibrate up to the 
same arc ; in table-clocks it ought to rcni(»ve Iheiii lurlhcr, so 
that it can go wlu'ii not jdaced exactly level, or what is 
generally terined, out of the beat. 


A Lifirum (ipplicahle lo Pocket ^Vaiches. 

The Inventor, in constructing this niarhiue, endeavoured 
to render it as simple as possible, consistently with the proper¬ 
ties he required it to possess. By the assistance of a pocket- 
watch, of any siw, or any number of turns of the fusee, which¬ 
ever way it is wound up, it w ill cause the larum to lei go at 
any time* required, without hurting the going of the watch. 

The main-spring of this machine is wound up in such a 
manner as to admit of its acting with considerably more power 
than where thicker pivots are used. The discovery of the 
method of stopping the main-spring, when wound up. with¬ 
out a fusee, may pro 'e u.seful nn other occasions. To show 
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with what ease a -watch will tarn the larcim-screw, the following 
experiment was made: 

When the machine was wound op, and the lever pot upon 
the screw, the axis of the screw was turned while one of the 
pins which has a communication with the key when the watch 
IS put to the larnm, was parallel to the horizon ; its distance 
from the centre of motion was one-eighth and three-fourths of 
an inch. A slender thread was hong upon the pin, with ten 
grains troy weight tied to it, which moved the screw. 

This larum may be set a week before band, if the watch 
would go so long, by increasing tlie number of the threads of 
the screw. 

When a watch is made to wind up the contrary way, it is 
necessary only to take out the pin in the axi.s of the detent, and 
tnm the lever the otlier side up, and then it will drop off at the 
other end of the screw to disengage the larum. 

By winding up a watch designed to be used witli tbemachine, 
at two periods just twenty-four hours distant, it js easy to asoer- 
taun how many hours are contained in each revolution of the 
fusee; the most common are four, five, or six hours for each 
turn. The common index is divided into 120, which does for 
three concentric circles. That next the centre is for a watch 
fusee of four hours a turn, the next lixe, and the last six. 
While the hand of the larum passes over one of the divisions, 
it will be equal to two minutes to the four hours circle, two and 
a half to the five hours, and three minutes to the six hours 
circle, all shown by the same hand. 

Before a watch is put to the larum, it mast be fitted with a 
key that will not drop off when the %vatch is turned w ilh the 
kevbole downward ; than hang up the watch by the pendant to 
Ihe holder, which may be turned while the key-end on tiie watch 
is opposite to the axis of the screw, and tlie face of Ifie watch 
parallel to the plate. Then turn the sliding pieces any way, as 
may suit the watch in that situation, and screw it fust. 

Supposing the watch, to be four hours in making a turn of 
the fusee, turn back the hand of the larnm while one of the 
pins touches the pin in the watch-key, and if the hand is not 
at the top, lorn it back till it is. If the larum is intended to go 
ofTin four hours, lift the lever into the first turn of the screw ; 
if in five hours, turn back the larum-band one hour ; if in six 
hours, two back ; if in seven hours, three back ; and if in 
eight hours, do not turn it back, but put the lever into the 
second turn of the screw ; and so for the rest. 

Fig. 4, plate LXIII shows a bird’s eye view of the machine. 
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Prior'* larum for pocket watchct. 


A, shows Ihe position of the watch on the lanun. 

B, th« spiral cylinder, fixed on the axis, and moved by a 
pin across a key placed on the fazee-square of the watch. 

C, the acting lever, one end of which lies upon the spiral, 
the other end is moveable upon an arbor D. 

E, shows a notch cut in the a^bor D. This notch is cot 
more than half through the arbor, in a situation opposite to 
a pin at F, in the middle of the rim of the larum contrate- 
wheel G. When the lever C falls off the cylindrical spiral B, 
the notch E is moved to a situation so as to allow the pin F to 
pass through the notch which discharges the larum-hammer 
H, which works by pallets in the contrate-wheel G in the usual 
manner. 

O, the barrel which contains the spring, the inner hand of 
which is connected with the same axis as the contrate-wheel. 

K, the finger piece which winds up the spring, 

b h b. The three sliding pieces which hold the watch. 

r c, Two projecting pin.s, carried round by the pin d, which 
15 fixed across the key fitted to the fusee. 

Fig. r>, sliows that side of the macliine on which the w atch 
is fixed. 

a, 'I’ho sliding piece on which the pendant of the watch 
is hung. 

b b b. The three sliding pieces which servo to adjust the 
watch, and hold it in such a position that the fusee-square 
may he in a line with the axis of the spiral cylinder B, shown 
in fig. 4. 

I, is a ratchet-w heel, on the centre of which is a button or 
finger piece K, to wind up the larum-spring. 

L, the click which works in the teeth of the ratchet-wheel. 

If, the lower part of the arm of the hammer. 

M, the bell, within which the hammer strikes. 

N, the cock in which the pivot of the axis of the pallet 
acts, and to which the hammer is connected. 

Fig. 6 shows a section of the ratchet-wheel and spring- 
barrel, which are screwed together, and move at the same time, 
but are kept in their place by two pieces e e, which fit a 
groove in the barrel, 

K, the button or finger-piece. 

I, the ratchet-wheel. 

P, the box for the spring. 

R. the cap which covers the spring-box. 

V. the axis on which the main-spring is wound. 

Fig. 7, R, the cap, under which is the spring. On tha 
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edge of tli» ti«p» fit S, is «n indent to retain tbe spiing when 
ereSnIi 4b^ 

T, n Hsver, wHk n hook at ifs end. At the end of this lever, 
On ii tine with tae hook, is a stnali piece of steel, which gut s 
through a hole in a box, and presst!is upon the inaiQ'Spritig ; 
no th^ viMO the main-spring is wound up on the axis V, the 
hook'le nt liberty to fall into 6ie way of the indent S, and is 
there stopped. Under this lever T is a small spring, which 
poresees it against the main-spring wtlbin the barrel. 

Fig. 8, shows the index of the larutn the outside circle of 
which is divided into 120 parts, which index serves for three 
honceotric circles ; that next the centre is for a watch-fusec of 
four hours a turn, the next five, and the last six, as hetore 
explained. 


JDetMked EscapemetU Jor Clocks ami Watches 
uitkoui Springs, 

This inventkm |s an improvement of the escapement of n 
ebi^nometer made h^ Unrcam Kendal for the Board of Longi¬ 
tude. The object of the improvement was to get rid of'the 
friction upon the cylindrical part of the terge, and permit tlie 
bali^HSe to vibrate clear from the escapement-wheels; thix Iteing 
accomplished, the balance vibrated two turns and hack safe, 
f^gaumt the part of the Ibrk belonging to the detent; and 
by the pallet niMm tbe verge* the detent is driven from one 
wheel to the otaer with tbe greatest ease. The action of the 
levers upon the uppm* part oi the fork is a preventive, so that 
the detent cannot get olemr from the place where the vorge left 
it} Ibis detent heiog ceonterpoised, and witheat springs, the 
work is partionlarly strong, s be wheels are, when the balance 
if atir^t, tmlocked; sO that tbe balance cannot move without 
recdiving motion. 

This escapement does not roa^re oil, miy more than the 
pallets of common verge watches; wbeiXas ind^ned plane 
escapements idways require oil. Tbo balacMla, mkoatad’betirfeen 
tbe two wheels, will always receive the aatan itapnlse, in what¬ 
ever posiUoit watch may be placed« the wnt if which 
psttpedy is dm deibct of detimhed eneapemenll. 
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A A, fig. LXIX, two crown wheels fixed upon the 

same axis, paasing near to the stafi* of the \erge, supported tiy 
two counter puteuces upon the upper plate. 

F, the balance, supported by the cock and potence. 

E, tb© detent that locks the wheels, alternately supported 
by a cock upon the upper plab*, with twojbankmg screws. 

Figs. 2 and 3, are pallets upon the verge, and the teeth of 
the wheels drawn larger, in oider to be more distinct. 

Fig. 2, H, u semi'Circuiar paile^y which the tooth C i.s just 
quitting, and the tooth i> is go^ng to take: the wheels are 
locked by the palli't 11, upon the detent E, (see fig. 1.) till 
the pin F, (fig. 2.) upon the 'erge, bikes it into the fork, and 
leliexes the tooth (» dig. 1) Iroin the (ialiet, ami carries it to 
» I, (fig 2.) .Old the pin F will have carried the detent E, with 
the pallt t 11, and lot keel the tooth ol the wheel at K. 

1 * 1 ., p*>ilet, at the point of rest, the piece L, 

wlutl) !>, scieweel upon the (1« tent K, fig 1, i'. to pievent its 
boiiig moved at any tinu* but when the pin F t.ikes it , the end 
of It [list t lears the verge , and win n the pm F takes into the 
folk, It pa>s( s through the notch M, but is not iulemleJ to 
tout h It 'I'his pn*te IS left out in lig. 1. 

Fig. 4 is another view of the escapement, serving to show 
the several parts lu u different position. 

'I’hc same letters refer to the same parts in all tlwf figRrcs. 


A detached Striking Part for a Clock. 

This striking part originated with the Inventor, in conse¬ 
quence of his being engaged to mak^ a clock to go eight days, 
strike the quarters and hours, and to show minutes and hours 
upon four laces, on the external part of the steeple of a new 
church in Kigbiey, Yorkshire. 

The wheel which strikes the quarters and thRt for the hours 
when they came from the foundry, weighed between fifty and 
sixty pounds of cast brass. The hoRrs are struck in a spiral 
cot upon a plate screwed to the wb«d, like that for which he 
was rewiwded by the Society for thwl^oouragement of Arta. 

It stvook hya^thaLi£ ihese twO^Wwls could bo made witli- 
out teeth, pins might be put yito cif t iron as well as brass, 
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ind the diflerenee of the prices of those two raetab, and the 
workmanship necessary for each, would at least Ise five faiaeas 
less in cast iron than cast brass, in two snch wheels as the above, 
for a largo dmrch clock. He tlierefure invented and finished 
a striking part pursuant to this idea, and nttbongb there are 
many detached esca|N;ments for clocks and watches, he knows 
of no detached striking parts, except this, which is easily and 
axpeditiously made, as it lays aside tiie bain Of wheels and 
pinions, substitating *a small part of a circle, at the end of 
a lever toothed, which is elevated with the hammer, and may 
he pot out of the frame of the clock, turning a fly forwards 
and backwards. The first motion is to regulate the rapidity 
with which the hammer would strike, and the latter has nothing 
to do with the power that struck the hammer, bnt is acted on i 
hy gravity, which will regulate the intervals between the strokesi 
more accurately thau any train of wheels and niniaps can do 
WiUi a fly; at the end^f which motion it unlocks a detent, 
which stops against the pins that strike the hammer in the wheel 
without teeth ; and as the elevation of the lever puts forw ards 
the count-wheel one tooth, till one of the twelve pins for the 
nse of counting the hours, or the proper number to be struck, 
comes into the way of the lever, and then prevents it Iruin 
unlocking the detent, and the clock gives oveivstriking till the 
next hour. 

It is to be remarked, that if this striking part had turned 
the fly only one way, the same number of turns could not 
bridle the rapidity of the nmtion of the hammer ; therefore it 
follows that the striking part will raise a heavier hammer 
than any one made to strike with a train of wheels and pinions. 

Aithoogb the weight of the lever keeps the detent from 
being locked, it is not necessary it should ; for a body in motion 
requires a great resistance to stop it, as at the end of the back 
motion of &e fly, at which time it unlocks the detent, it has 
no occasion to be nnlocked before, therefore the lever will hava 
more than sofficient pewer to do that business; if it be made as 
tight again ns it b, or more, and whatever weight is taken from 
the lever may be taken from the first power, and still tlie striking 
p|ltt will elevate as heavy a hammer* as before, and the first 
power or the weight will be more applied to elevate the hammer, 
iiul leM to do vnth that which is substituted as a train of wheals 
or piniems. 

In plate LXJC, three elevattons of this mechanism #e given; 
Hit. 1, it a section of the wheeb, detenb, fltc., bie front plato 
of tha frame being removed to* show them; fig. 9, is a side 
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vicrw thereof; and! fig. 3» ibows the coant-wheel, which is sitn- 
ated ouUide of the piute composing the irame; in ail these 
figui es the same letters are employed for reference. 

The plate only repiesents the striking mechanism, detach¬ 
ed fri>m the going part of the clockt A, fig. 1, is the 
barrel fur the striking train, with a line a wound round it 
and by means of a weight constantly giving the barrel a 
tendency to revolve in the direction of the ariow, and turn 
the wheel B with it, (this barrel and wheel is omitted in fig. 2, 
to avoid confusion;) the wheel turns a pinion, on the arbor 
of w hich is a wheel c, containing thirteen pins, which project 
from its face, and, as it revolves successively, raise the tail 
(hhown by dots- in fig. 1,) of the hammer 1) ; when a pin 
^leaves the hammer tail, the spring d throws tlie hammer against 
the bell E tu strike the hour. This is the train of wh€^el-work 
for the striking movement; the detents fur the lui king and 
unlocking these are as follows; a detent e, fig. 1, fixed to an 
arbor /, extending across the frame, locks the pin-wheel C 
by receiving one of the pins on its end ; the detent is urged 
into this position by a spring fig. 2; one of the pivots 
of the arbor for the hummer is supported in a cock F placed 
ill the centre of the space between the plates ; the same pivot 
hole contains one pivot of another arbor h, lig. 2, which 
is therefore in a right line with the arbor uf the hammer, 
und appears in that figure as if one piete, but in reality 
has nu connexion with the hammer, except that a pin t, pro¬ 
jecting from the hammer-tail, intercepts anotlier pin fixed 
into the arbor h, so that every time the hamiiier is thrown 
hack by the pins uf the striking wheel raising its tail, the 
arbor A is turned round a small quantity ; on this arbor is fixed 
a long lever K, fig. 1, which has at its extreme end a ciroular 
rack of teeth, acting upon a pinion, or an arbor, carrying 
a fly, such as is always used for the striking movement. 
fly is shown edgeways in fig. 1, at I, but is omitted in fihe 
other figures to avoid confusion ; it is this fly which regulates 
tile time of the strokes; their number is ascertained by a count- 
wheel shown at G, in fig. 3; this is placed to turn round on 
a ftud or pin on the outside of one of the plates of the frame ; 
it has seventy-eight ratchet teeth cut in its circumference, and 
has a detent, H, moving round on the same centre-pin ; this 
has a pisflip of watch-spring m acting as s click to turn the 
wheel round when the detent H is lifted up, but when this is 
let fall its click sljps ov^r the teeth of the wheel; « is a similar 
click, but fixed to the frame plate, to prevent the wheel turn- 
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iiqp bsokwsrds; tlie oowEit-wheet Ims pios projecting^ from it 
OB the lide nest the fimae plate, and tliese are arranged in the 
same order as the eouat^wheei always is, the first {>uir of pins 
bdmg'ftitoated only one tooth distance; the second interval i.t 
two teeiii, then three, four, and so on. titc interval between 
the pins increasing one tooth each time tip to twelve, making 
in all seventy-eight teeth; these pins are acted opoD by an arm 
p, fastened to the rack K, and having u stud at tW end which 
comes through a circular slit or a{)erture, (shown In fig> 6.) in 
the iVame plate, and rests upon the ptu^ in the oiiant*wheel at 
proper ioterials. 

When the movement is at rest, the pin-witeel e is locked 
by the detent €; at every hour tiiis is pushevi mmy from tho 
centre of the wheel by a pin in that wheel of the going part 
of the clock, which inakes one revolution in an hour ; the 
connexion of these parts is not shown in the plate, but 
it may be done in various wo}s, as by a pin fixed in the 
detent, and passing througb an aperture in the frame plate, 
or by a lever affixed to the arbor jf, tig. 2, of the detent ; the 
means will depend on the kind of clock the movement is 
appliedito^ all that is required lieing to pash the end ol the 
detent ewo far from the centre of this piu-wheel ,as to unlock 
its pins. 

The weight now sets the whole in motion, aii4 6ie pins 
lift up the tail of the baimncr to strike the hoof; as tho 
hammer i.s thrown back, it raises the rack K, and turns the 
pinions and Oy as before explained, tl»#inotioii of the pin- 
wbeel and hiiininer being regulated liy this lly, and prevented 
from accelerating ; w hen the pin bravos tin* haininer-tail, the 
hammer, by its spring, .strikes tho bell, being detached from 
the neck and lly »n its return, as is e\i<lcnt lioiu inspection of 
fig. 2, by the lime the bummoe falls, ii»e locking detent being 
r^ieved from the going part of the clock, resumes its original 
position, and prevents the wheel turning any further ; the 
weight of the raeh K canseh it |o descend, and the fly (turning 
iB a cmitrary directioii to wdiBt it did bcfoni^^fegitlates the 
Mriod'ol^ittdesoebt; wh^'ihe rack arrives idifc* -feeition of 
ll itrikei a smalt ansi projecting from titeilte /. and 
poshes the k>dkiii^«teirt‘^awBy^|p^ wheel 
sdts oflf again, nosing the hammer 

T%is 1^ 6m apBhoatioB*cif the fly tkf 1‘tiplato the 
iBterf^^OlweeB the stroites; hut it remains to oibBtlon the 
t ffeaov by which the proper oBmhM' of Itroke^ ard nmde. The 
nmk K ms a pin projeotihg from it, and comijig through a 
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hole in the plate, raises ap the lever H, which, as before 
expliitned, turns the count-wheel G round one tooth at every 
stroke of the hammer, hut alter having made the intended 
number of strokes, one of the pins of the count-wheel comes 
into such a position that the arm p of the rack rests upon it 
and prevents the rack descending low enough to reach the 
arm of the detent e; the wheel is now locked, and must wait 
the expiration of another hour before it resumes its action, 
by the locking detent being moved by the going part of the 
clock ; but when one stroke is made, the count-wheel being 
turned round one tooth, the pin is removed from the arm of 
the rack, and the striking continues till another pin is bro^ht 
under it; the number of strokes the hammer will make there¬ 
fore depends on the spaces between the pins in the count-wheel, 
and these are arranged as before mentioned, and as is well known 
to all clock-makers. 


An Equation Work for a ClocW 

A cheap and simple mode of showing the sun’s apparent 
diurnal motion by a clock, will doubtless be considered by many 
as a useful and cAvenient improvement in the ai;^ilicial measure 
of time. For as the sun’s apparent motion is constantly varying 
from his mean motion, and the difference arising from this' 
variation sometimes amounts to mure than a quarter of an hour; 
and further, if the great perrectj|||u which pendulum clocks 
are arrived at in the present day, and the extreme accuracy 
with which they are capable of representing mean solar and 
sidereal motions, are considered, there seems no sufficient reason 
why an error of such magnitude should be entirely neglected. 
Agreeably to Ibis idea, the. present equation apparatus was 
invented iuid applied to a regohitor about six years ago, and 
found to pi^orm extremely well. 

The application of the equation of time, or rather, the 
sun*t apparent diurnal motion, to a clock, is by no means a 
recemt discovery. Several clocks of this kind were made nearly 
a oehtury ago, both in England and in France; but the com- 

« of their construction, the extreme difficulty of execu- 
e incapacity of the greater number of workmen, to which 
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may be added the expense, btve operated as insarmonotabla 
obstacles to tbe iotroduciiig tbeiu into general use : so tbat» for 
many years past, clocks of this description have been but little 
in request, and tbe making of them laid aside, aud almost 
forgotten. 

The first clock of this kiud that we have any account of. 
was found in tbe cabinet of Charles the Second, King of Spain, 
about tbe year 1700. as luuy be seen in Sully's Reyle Arli^ci^Ut 
du Tempts edit. 1717. But tbe aulbor of ibis curious inven¬ 
tion did not then appear to be kuowu. \\ illiamsoii, an English 
artist, however, in the l’bilusi»phical Transactions, No. 063, 
asserts his right to it, and says he is well satistied that this clock 
is one that he made for one Quare, who sold it soon ufler, to 
go to tbe said Charles the Second. K.ing of Spain. Wiiiiumaon 
has not given us a description of the titechanistu, but merely 
.states that there were two iixed and two moveable circles ; the 
former showing the hour and minute of mean tinn\ tbe latter, 
which wer«‘ concentric to the former, that of apparent time. 
In the same paper he also telU us, that shortly alter he made 
other clocks for showing apparent time, by raising and depress¬ 
ing the pendulum thrttugh a slit in a [uece of brass, so that 
its vibrations would agree with the sun's apparent motion 
throughout the year. 

K<,u alioji ckx ks wore first made in France, about the year 
1717, by Ije Bon and Be Hoy ; tbougb a project of.this kind, 
by tbe Father Alexandre, was laid before the Academy of 
Smences, as ea^ly as Tbeclocks constructed hy l4e Bon, 

scarcely difier from that in the king of t^pain's cabinet; they 
bad two concentric circles, one of which was moveable, and 
its motion was regulated by an equation plate, thar pirrformed 
a revolution in a year. (’ioj|^s, aud watches too, with move¬ 
able circles, have since been made with some improvements, 
by several French artists; and as far as simplicity is concerned, 
aiw ^baps tbe best of any that have hitherto boon constructed. 

A mneh more eleganf mode of showing mean and appa- 
rant time, is by two minute liands; one of which moves co^ 
cMiatrioally to the oBier, and has at|>ieoe of brass uitacbed to it 
representing the sun, lo distingnish it from tliat wbtcb points 
wnt time. Some excellent clocks of this sort have been 
made by Orahsun ; they have likewise been made in France, by 
Le Paote. Paasmnent, Berthoud, &c.; but all of them are so 
ewtremely complex, that it is no wonder they have not been 
more generally in use. These clocks require not <uily an mmual 
metaao. in cesnmon with all others of the kind, but there Is an 
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addition of several wheels to the minute work, tbit renderv 
them extremely difficult of execution, and, without great care, 
liahie to considerable sources of error. 

The present work has two minute hands ; it has no real 
annual movement, but only a relative one. By these means 
the construction is rendered simple, and tbc execution easy. 
It may be made in less than a week by any ordinary workman 
who comprehends the use of its parts. 

It will be proper first to explain the principle upon which 
the annual motion is funnded; wlien that is done, the rest will 
be easily understood. It consists of the difference of velocities 
of two wheels, that run concentrically to each other; to effect 
which the following numbers are employed: 

111. 79. 

137. 64. 

If 111 be multiplied by 79 the product will be 8769; aiVx 
137 multiplied by 64 gives 8768, the difference being unity. 
Now if the wheel of 111 teeth be made to revolve in an hour, 
the end is obtained ; fur it makes one revolution less in a year 
than the wheel of 137 teeth. It may be observed, however, 
that 87(18 hours exceed a tropical year by a little more than two 
hours ; but this djfierence is so extremely small, that in practice 
it may be altogetlier neglected, for the error will not become 
sensible till alter several years. 

The mechanism will be best explained by a profile. A A, 
fig. 1, plate LX XI, represents a steel arbor, to which is fixed 
a nnt B of 24 teeth ; this arbor also carries the apparent time 
hand 1. ('is the minute wheel of 111 teeth, screwed to a 
brass socket b c, which turns on the arbor AA ; the end of this 
socket is the fore jiivot to the arbor, armed with steel, on 
the extremity of wiiicli is the meantime hand 2. The minute 
wheel drives a wheel D of 64 teeth, keyed on the arbor EE; 
the fore pivot of this arbor is squared, by which it may be 
turned at pleasure, so that the equation may be set right, by 
means of a table?, if at any time the cldek should have stopped. 
On the same arbor is fixed another wheel F, of the same diame¬ 
ter, oontaining 79 teeth, that drives a wheel G of 137 teeth 
screwed to the socket y y; this socket turns freely on the arilmr 
AA, and to it is also screwed the equation plate H. In th« 
periphery of the wheel C there is a stud carrying a toothed 
quaarant I, which work* in the nnt B ; a pin t is fastened in 
one extremity of the quadrant, which, by the revolving of 
the equation plate, is moved backwards and forwards ; but in 
order to keep the pin in contact with the plate, a piece of very 
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DSITOW watch spring is inserted in the boss of the minute wheeh 
hollowed out ^r that purpose; this spring, which ought to be 
weak, is hooked to the arbor of the nut B.—Fig. 2 represents 
a front view of the quadrant, nut, and equation plate 2, by 
which the operation plate may he readily understood. 

This apparatus cannot conveniently he placed on the centre 
piairm so as to derive its motion fioui it, but inutiuu may be 
communicated from the movement to the minute wheel in' any 
way the ingenious artist may judge best calculated to suit the 
particular coustructiou of his clock. 


OP DIVIDING THE EQUATION PLATE. 

As dividing the equation plate may appear difficult to 
many, it may be necessary to otfiT some directions to facilitate 
the business. For thi.s purpose, the Inventor constructed 
an Fkjuution Table for a year, divided into ld7 parts, each 
part con.sisting of an iuterval of (i4 iiours, and conscqiit'ntly 
corresponding to one tooth of the wheel, winch carries the 
equation plate. By this means the 0 [>tTati<ui of dividing 
the plate is rendered as casytis that of a common snail. The 
method is as follows :—Having f!\c‘d in the extremity of the 
quadrant a temporary .screw witii a .vharp point, put the minute 
wheel with the quadrant, and the whetd of l:)7 teeth with the 
equation plate upon the arbor A.4, and place them in the 
frame. Hold a piece of iron wire ttatlened, with one end bent 
to a right angle, fast to the frame by a bund-vice, with the 
bent end resting in the teeth of the wheel, so a.s to retain it in 
any position. Make fa.st the minute wheel to the frame by 
a clamp, the mean time band pointing exactly to 60 on the 
minnte circle; then bring the apparent time band to 00 aUo, 
and gently strike the screw in the quadrant, whose point 
will be nearly in contact witli the plate, with a hammer, < 
so as to make a small fknpression; then shift the plate for¬ 
wards by one tooth of this wheel, and move the apparent 
time hand forwards, as near as the eye can jndge, 38 seconds. 
(sm the annexed table) wad make a second impression; then 
■kore the wheel anotlier tooth, and set the hand to 1 minute 14 
•econds ; and thus proceed until a series of dots are obtained 
all roaod tiie plate, to which it may be afterwards filed away. 
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Min. 

Sec. 

Min. 

Sec. 

Min. 

Sec. 

Min. 

Sec. 

Min. 

Sec. 

Min. 

LI 

0 

0 

0 

37 

2 

51 

15 


1 

29 

12 

41 

+0 

39 

1 

11 

2 

12 

15 

57 

2 

47 

12 

7 

1 

14 

1 

46 

1 

29 

16 

8 

5t 

4 

9 

11 

30 



2 

20 


42 

16 

15 

5 

18 

10 

50 



2 

54 

+ 0 

6 

16 

16 

6 

28 

10 

7 



3 

25 


56 

16 

10 

7 

36 

9 

23 

3 

4 

3 

55 

1 

40 

15 

58 

8 

40 

8 

37 

3 

22 

4 

2^ 

2 

43 

15 

41 

9 

40 

7 

49 

3 

37 

4 

47 

3 

38 

15 

17 

10 

35 

7 

1 

3 

48 

5 

8 

4 


14 

47 

11 

25 


11 

3 

do 

5 

27 

5 


14 

12 

12 

9 

5 

22 

3 

58 

5 

42 

6 

25 

13 

29 

12 

47 

4 

32 

3 

56 

5 

54 

7 

21 

12 

43 

13 

20 

3 

43 

3 

50 

6 

o 

8 

16 

11 

50 

13 

47 

2 

55 

3 

41 

6 

6 

9 

10 

10 

54 

14 

7 

2 

8 

3 

27 

6 

5 

10 

1 

9 

52 

14 

23 

1 

23 

3 

10 

6 

0 

10 

52 

8 

42 

14 

32 

0 

40 

2 

49 

6 

51 

11 

40 

7 

36 

14 

36 

0 

0 

2 

26 

5 

37 

12 

26 

6 

24 

14 

35 



2 

0 

5 

19 

13 

8 

5 

8 

14 

28 



1 

32 

4 

57 

13 

47 

3 

50 

14 

16 



II 

ii 

4 

31 

14 

22 

2 

30 

13 

59 



ill 


4 

1 

14 

52 

+ 1 

10 

13 

37 



m 

H 

3 

28 

15 

19 

— 0 

10 


10 
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I}escripli(m ^a Sector^/or giving the proportionahle 
Sizee of Wheels^ Pinions, 

The Anther of the present essay having fonnd, by repeated 
experiments, this instrument to be of verv singular use, is 
induced to present it to the public ; not only from a desire of 
ita being farther serviceable to himself, but from the hope of 
extending its utility to the profession in general. 

He does not himself claim the invention wholly, the prin¬ 
ciple in some measure being taken from an instrument invented 
by the late ingenious Mr. Downs : but finding this very inade¬ 
quate to the purpose, he was induced to attempt an improve¬ 
ment : and hopes he has succeeded in some degree, when it 
is considered that the old instrument answered no other purpose 
than simply giving the proper distance of the centres of a wheel 
and pinion, for the wheel to carry tlie {>inion. (commonly 
called a proper depth,) by having the wheel given; and that 
only laid down on the instrument, by experiment, for wheels 
and pinions of every different number, at least us far us he lias 
been able to learn ; nor does it appear, from the principle upon 
which it is constructed, that there could possibly be any other 
method. 

The sector, here offered to the public, gives, in the most 
accurate manner, tlic purportionable dimensions of wheels and 
pinions ; also in drawing circles, and setting their centres at a 
proper distance in drawing callipers: this will be particularly 
useful, and has he belie\es never been before attempted. It 
likewise gives the proper depth for a wheel and pinion, by only 
having the wheel given, with the help of the tables annexed. 

The description subjoined of the iastrument and its different 
uses, logetlier with the method of constructing the tables, ho 
has endeavoured to make as intelligible as possible ; and hopes 
he has been so far successful as to enable any tolerable workman, 
with moderate attention, to make one from it hiiiisell. 

Being well assured of tl»e great ose of the instrument, ho 
is in hopes of seeing it adopted by men of skill in the profession, 
under whose hands it will doubtless receive much improvement. 
The only objection that it seems liable to is, when a pinion is 
an improper size, or the leaves not a proper shape, it will not 
set them a good depth ; but he ventures to affirm, from a num¬ 
ber of experiments, that they must be exceedingly had indeed 
before any sensible error will be perceived ; and suck as ought 
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not to be admitted into any tolerable work : when this is consi¬ 
dered, tbe objection will be of little weight. 

The plate represents tbe exact size of this instrument; 
for a watch-maker’s purpose : the clock-maker will require one 
proportion ably larger. 

This sector is composed of the legs A and B, plate LXXI, 
(fig. 4.) and the joint (J, and divided into 100 (as appears by 
the figure) on one side, and on tbe other side into 1^, in the 
manner shown at fig. 5. At the 50th division, and having its 
centre exactly on the edge of the leg A, is fixed the piece D; 
and on the same part of the leg B is fixed the socket £, with 
the moveable cylinder F going through it; and which may be 
fastened, at any place required, by tbe screw G. Fig. 6 is an¬ 
other view of the socket, &c. the same letters refer to each. 

II and 1 (fig. 4,) are pieces screwed upon the leg A, having 
their edges next each other filed shelving, so as to form a dove¬ 
tail groove, in which the pieces K and L slide; the piece Lbas 
a notch through it from one end to the other, to admit the 
piece «, which g«jes through both it and the leg of the sector, 
and has a nut screwed on the other side, to fasten it at any place; 
the pieces K and L are connected together by the screw M, the 
use of which is to set the piece K, exactly to the place 
required ; on this piece is screwed the piece N, which lies over 
the edge of the leg A ; it has likewise on it a nonius of 10. 
O is ail arch fixed to the leg A, and on which the end of the leg 
B moves ; P a piece fitted upon the arch O, and moveable upon 
it, and w hich may be fastened at any place by the piece 6, going 
through it, and having a nut screwed upon it on the other side; 
the piece 1* and the leg B are connected together by the screw 
Q, the use of which is to set the leg B exactly to the place re¬ 
quired. 
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TAB USB OP THB SBOTOX. 

I. 7b jhd th$ jproporti<m€^ aizu of wk§§U amd pmkm*. 

IjooIi f<Mr tiie number of tbe wheel on the sector, then open 
it til) tbe diameter of the wheel jnst reaches from one ie^ to ti^ 
other, eren with the namber; the diameter of the pinion will 
&en he even with the niunber in the small table annexed, as 
ascertained by a ^eat numy experiments. 

Leave* of tte Kwaber* oa Um Leave* ef Um Nawbaraotba 

Piatoa*. Scctca. Piaioo*. Sector. 

6 7.2 10 10.8 

7 ai ii 117 

8 0.0 12 12.6 

9 9.9 

II . 7b draw circka tit proportumabU tixet of whttU andpiniom. 

Tbe line drawn from tbe centre of the joint, and which is 
called the line of lines, or equal parts, and divided into 150, 
(fig. 5) is for the convenience of setting tbe compasses, to take 
tbe sizes, and answers tbe same purpose for circles as tbe edges 
of tbe sector does for wheels and pioiooi. 

III . To set tie emirts of ctrcUa at a pnptr diMtanctfrom tack 

other in drawing caiUpert, 

Having the numbers of the wheel smd pinion, and the dia¬ 
meter of me wliffel, look for tbe nui^er opposite that of tbe 
pinion, in the small table sinnexed ; ffid subtract that from the 
number of tbe wheel:— 

Leave* of tfw Naatiert oo tbe Leave* of tba Niunber* on lb* 

Ptnioii*. . Sector. Pioioor. 8^*®*"*. 

6 3.8 10 7.0 

7 4.6 11 7.7 

8 6.7 12 8.3^ 

9 6.4 II 

This table is constructed by experiments with wheels and 
pinions, as appears by fig. 7 of the plate for pinions of six, 
tbe wb^ 48 and pinion of six being at a proper distance and 
having their centres even with the 24th division, the diameter 
of the wheel touches the lines just three divisions and ^thsfrom • 
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the 48th divhtion. The same rule will do for every other 
wheel. 

For example :—Suppose a wheel of 48 teeth aod a pinion 
of6 leaves: in the table, opposite <>, you (ind 8.8; which you 
subtraot deeimaiiy from 4iti: thus 48.0—8.fc44.2, which 
produces 44 and ; then take the diameter of the wheel in 
your compasses, set one foot on 44.2 on one leg, and open the 
sector till the other falls on the same number on the other leg ; 
the distance then between half 48, on each leg, will be the dis¬ 
tance of the two centres, for the wheel to carry the pinion, as 
appears by fig. 7 of the plate. A and B are the supposed lines, 
drawn apart from the sector, for the convenience of having 
llie wheel and pinion larger. G a wheel of 48; and D a 
pinion of (J. 

To set wheels and pinions the pt'oper depth in each other, 
by only haxiny the wheels given. 

At H (tig. 4,) are divisions corresponding with those on the 
edge of the sector, only numbered the contrary way, beginning 
at tin* 100th ; and these are the divisions to be observed in this 
case ; by means of the nonius, on the piece K, the edge of the 
piece N may be set the lOlh part of one of the divisions, and 
ansMers the same purpose as if every single one were actually 
divided into 10 ; so that in using it for this purpose every single 
division must be called 10, the 10 a 100, &c. Suppose a wheel 
of 48 teeth and a pinion of (i leaves to be set a proper depth, 
look in the table for pinions of 6, and opposite 48 you will tind 
79.1, which is 79 and /^tU of the small imaginary divisions 
before mentioned ; so that you set tbc cipher on the nonius as 
far beyond the 7th division as till the 9th on it corresponds with 
one of the other divisions, (the fractional part in this case need 
not be Uiken notice of;) then, if the wheel be applied to the 
edge of tlie sector, close to the piec^N, and the legs be brought 
together until it reaches the same part on each leg, the points at 
D and F will give the proper distance. 

The method of constructing the following tables is thus :— 
tbvide 1000 (which is the number the sector is supposed to be 
divided into) by the number of the wheel, and multiply thi.s pro¬ 
duct by the numbmr opposite to that of the pinion, in the second 
table, p. 4®Bj and tliis will be the number .for that wheel . The 
sector may be divided into any number which may be judged 
most convenient; and the same rule will continue to answer in 
the oonstructiun of the tables. 
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TABLE I.—PINIONS OF SIX LEAVES 
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6 ” 

/: E 

Not. 

oo^Im 

»ZC^K 

24 


25 

152.0 1 

26 

140.1 

27 

140.7 

28 

116.7 

29 

131.0 

30 

120.6 

31 

122.5 

32 

118.7 

33 

114.1 

34 

111.7 I 

35 

108.4 i 

36 

105.5 1 

37 

102.7 1 

38 

100.0 < 

19 

97.4 



.3 .- 


risioNs (»F si;\ 


*29 

30 


31 148.S 

32 ; 143.7 

33 ! 130.3 


35 i 131.4 


37 I 124.3 i 

38 

39 

40 i 115.0 


No'i. : r t ; No*. ■ -- t 
; i ir¬ 

on tilt' “ I? on tho *" ^ 



•lECTtiK ~ 

'■-1^ E 

jtwi.y 

101.5 50 
102/i ! ^0 
100.0 i r»i 

97.8 I 62 

95.8 j 63 

93.8 i 64 


— -UTiiK ^-Z- 
'■/ Z' = 



z' E 

70.3 

7 i 

77.0 

71 

76.6 

7.> 

75.4 1 

76 

74.1 I 

: "7 

73.0 

78 

71.8 

79 

70.6 

4tf3 <t 

80 

Uv.O 

os.o 

67 0 
tiO.O 

65 7 

1 82 

1 84 

1 80 
: 88 
90 

tl4.0 

1 92 

03.8 

1 9* 


54.7 

\ 114 

53.4 

110 

52.2 

! 118 

51.1 

1 120 

60.0 

’ 122 

48.9 

121 
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TABLE III.—PINIONS OF EIGHT LEAVES. 
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TAfiLB V.—PINIONS OF TWELVE LEAVES. 


5*5 

mJa 

o • 
« J 

Nos. 

OB hm 

•BcrroB. 

I 

rs V 

' . JS 

.o •• 
■ZJS 

No». 

OB tbB 

•acvoa. 

|1 

iK5 

No». 

OB tbO 

•aCTOB. 

>*•5 

HM 

^ jJC 
"8 k 

6 5 
e.s 

Nos. 

oo th« 

SBCTOB. 

{5*5 

H jf 

o ““ 

ac.s 

Not. 

OB the 

•CCTOB 

48 

171.9 1 

1^9 

111.8 

76 



83.0 

mmm 

iS3 

65.8 

d 

1G9X ! 

61 

111.7 ^ 

77 


103 

81.1 

j 138 

64.8 

SC 

16C0 \\ 64 

119.6 t 

78 

106 4 

104 

79.8 

1 110 


11 

163.7 ! 

63 

117.4 J 

79 

■mill 

100 

78.1 

113 

03.8 

83 

■ f4’XW! 


135.7 i 80 

lOl.J 

las 

76.8 

114 

61.9 

ss 

BiLIai 


123.8 

82 

■mo 

no 

75.4 

, 116 

61.0 

84 

151.7 * 

68 

m.o f 

84 

600 

113 

74.1 

118 

60.1 

5S 

■ HiXWI 


130.3 f 86 

imjs 

lit 

72.8 


69.3 

6C 

148.3 ; 


118.3 r 88 

04.1 

116 

71.5 

142 

58.6 

67 

146.6 < 

71 

II7.3 ( 


93.3 

118 


141 

57.1 

58 

143.1 f 

72 

113.3 

93 

00.3 

130 

00.1 

• « • • 

4 • • • 

69 


71 

111.5 


88.3 

133 

68 0 

• « * * 

• • • * 

M7tl 

iS8.S 

74 

113.1 

96 

86.4 

124 

OGO 


V • • 4 « 
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A new and correct Method of squaring a Hand Rail 
round the Winders of a Stair-case^ so as to be got 
out of the thinnest Plank possible^ and to cut it out 
to the greatest Advantage^ in order to match the 
Grain of the Wood, 

The following new and correct method of sqoartog hand¬ 
rails round the winders of stair-cases, depends Upon the section 
of a cylindear cut Uirougb any three ^iven points on its surface. 

JBy the application of this principle, the qoMtity of staff 
used m the construction of hand-rails, may be very consider¬ 
ably rednoed. It will not only enable the workman to cat ont 
the plank in a most advmitageoaB manner for'matching the 
grain, of the wood, bat will Ukewtse allow of his aaiag the 
thinmest stuff possible. It is also nsfdbl in all wonrks where 
both plan and elevation are circular, particularly where a 
cylinoric wall is excavated by oylindric openings, and in the 
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conttruction of arcUivauiUi for fiaishing snch M'indows. Its 
universulity is sacti, that it may be applied to the angalar ribs 
of cylindro-cytindric groins (snch as -those in the entry to 
Somerset House) to spherical niches in circular walls, and to 
all ^oins that are circular upon the plan. 

Its advantages are incalculable in all works of double 
curvature, owing to the great facility with which the principle 
is applied, and the itnuicnee saving of time, as weU as materia^ 
attending its application. Itenlirel\ supersedes the use of the 
centre or cylinder, which has hitherto been used to fit the work 
upon by way of trial, and will enable the mechanic to bring the 
work to its form in much less time than he has usually em¬ 
ployed in preparing the centre. 

The use of this principle is not confined to wood-work, 
but may be employed in all kinds of masonry where works of 
double curvature occur. 


HAND-R.VILING. 


Hand-railing is the art of forming hand-rails by moulds, 
according to geometrical rules. The principles upon which 
this art depends, ar<*, lliat of cutting a right prism through any 
tlirce given points in space, and that ot forming a develope- 
inent of anv portion of the surface of the prism. 

In order to illustrate this, let the interior surface o/ the 
sarrouriding wall* be that of an entire cylinder, and let tlie 
breadth of the steps be disided into the lustrums of equal and 
similar sectors, and let the heights be all equal, as is univer¬ 
sally the case; then, if an interior cylindric surface be erected 
concentric w'ith the wall, and the ends of the steps or surfaces 
on which we tread, and the planes of the risers tending to the 
• axis be supposed to meet the interior cylindric surface, it is 
evident tbut if the portion of the intercepted surface contained 
between the iudented line formed by the ends of the steps, and 
the circumferent line at the base be developed or stretched out, 
all the points of the indented line formed by the outward or 
salient angles, will be in the same straight line, 
points formed by the inward or re-entrant angles will be m 
another straight line. It is also evident, that this will not only 
be the case wdth cylinders, but with cylindroids, and every 
other description of prism ; that is, the points of the develope- 
ment of tlie indented line w'ill always have such a position, 
24. VOL. I. 3 0 
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thftt two straight linet para!tel td each may ho 4niiini 

ttiroueh tlia whole number of points. 

The points of coneonrse of the salient angles, are called 
the nosings of the steps. 

The Une drawn through all the nosings of the steps, Is 
called the line of the nosings. 

Now let the portion of the cj Under before nncorered, be 
again enveloped, the dcvelopemeni in this state becomes an 
envelope, and the line of nosings becomes an nnifom helix, 
which would be the form of the mil for such a stair. 

In this case it would be easy to execute the rail to any 
length we please, in equal portions snccecding each other; 
for as the curvature ol the helical line is every-w'here the 
same, the same moulds which ore used in the formation of one 
piece, would serve for every' succeeding piece. 

The steps placed around the circniar part are termed 
winders ; in these llie risers tend to the axis of the cylinder. 

Steps which have their treads the same breadth, are termed 
flyers ; in thc.se the ri.sers are all parallel. 

Very few .stair-ca.ses are however entir»*ly circular, liuttho.se 
of the semi-circular form, with winders in the semi-circle, and 
flyers below and above, are very numerous ; in such the line 
ot nosings would be crooked, and would lorm an angle at the 
jonction of the flyers and the winders, and that round the 
semi-circle would be a helix, consisting of half a revolution. 

In the developement of the steps, the line, of nosings would 
consist of Uiree straight lines, the two straight lines throogh 
the nosings of the flyers would be parallel to each other, and 
aach extremity of the middle one would join one extremity of 
each of the other two ; the angles are commonly taken away by 
introduciog a curve in their places. 

A hand-rail, however, is not a mere helical line, but a 
solid, which may be contained between two conc®Btric cyHn- 
dric solaces, or concentric prismatic surfaces. The pfincIplM 
are the same, whatever be the form nf the plan. A solid 
erected upon any plan, is called a prism ; » cylinder 
fore a round prism, and a cylindroid an elliptic prism. A hand* 
rail ma? stand upon a circniar base, or partly clrenlar and 
pmily straight, or upon an entire elliptic base. In the 

of hand-rails, all prisma are excluded which c«asitt of yl^ 
•dr&ces, or. sriiieb ia^e same diing, where the aides cl t^ 
irfasa eonhiat entirely of straight tinea, as la aach cases, theraw 
thiminltii are ei«ier atriiii^t, or partly carred and paiHy 







QhAtm l^MAnV9AQnm»m Am TJAAm. 43# 


flimiglit from the top and lower sides ODly, the rides beia^ in 
vertical planes. 

We shall therefore conffine ourselves to prisms thirt stsaid 
«poD a circular base, or upon an elliptic base, or npon a bast 
that^ is partly circular and partly straight, or, last|^, upon m 
base that is partly elliptical and partly straight. These twe 
last may be said to have compoanded bases or plans, uid tb# 
former two simple bases or plans} let us call such a prism 
a carved prism. 

The plan of any curved prism is understood to be of tit# 
tame breadth, and consequently the solid erected thereon will 
be every>where of the same thickness. The prism may ^ere* 
fore be a hollow cylinder, or a hollow cylindroid, or a concave 
body partly cylindric and partly straight; the latter maybe 
open on one side, and may have the four planes which join the 
curved surfaces parallel to each other, and tangent to each of 
the cylindric surfaces. 

Let us therefore suppose fuch a prism as that last mentioned, 
and let us suppose it to be cut entirely through its vertical 
surfaces, in such a manner that any point in the surface Of 
division may coincide with a straight line every-where perpen¬ 
dicular to the external prismatic surface, then, every such line 
will be parallel to the plane of its base, and those lines in the 
cylindrical part of the prism will tend to the axis. How it is 
evident, that the cut or dividing surface will not be a plane, 
hot will wind or twist between the cylindric surface*. It is 
also evident, that the cut may pass through a line dravm in any 
manner we please, in one of the prismatic surfaces; or, that 
the developement of this line may have any degree of curvature 
in the whole length, or in any portion of the length, or nay 
even be a straight line. One of those being supposed to be 
the case, let the upper parf of the prism be taken away, then 
the opper surface of its remaining part will be brought to vlawf 
(et a line be drawn on the exterior surface* parallri la fba 
arris, and another on the concave side, parrilri te its arris | 
and let another cut or dividing surface be made to pass Ihnroiigb 
the two lines thus draw;*, and let the upper part be remov^ 
by this division, then the part thus removed wjll form a solid 
Mix or kind of half screw, which may be either uniform in iU 
tipper nnd lower surfaces, or have a*iy degree of corvatori hi 
any part that may be required, according to the developemeufl 
before mentioned. This is the form of the rail for such « stair} 
but to form the solid helix, without cutting It, from% hmlo# 
curved prism,' is the thing required to be done in hand-fuMng. 
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Now, seeing that two of its sides are actaally cylindric^. 
and would be vertical if placed in position; and that the other 
two winding surfaces may be formed to any developement we 
please; let us .therefore take any determinate portion of the 
belical solid, as a quarter of a revuluUoo, or perhaps sonisthing 
more, as occasion may require, and endeavour to form such a 
portion or wreath out of a thin plunk., instead of cutting it 
from a solid carved prism. Before this can be done, it is no- ' 
ccssary to understand the principle of cutting a prism through 
smy three fixed points in space, by a plane passing through 
these points; the points may be in the surface of the prism 
itself, and may be either all in the concave side, or all in the 
convex side ; or partly in the concav e side, and partly in the 
convex side;—^Tbat such a supposition is possible wilt readily 
appear, since any three points are always in the same plane; 
and. therefore, the plane may cut the prism through any three 
given points. 

The three points throngh whidi the section is cut, are suid 
to be given, when the seats are j^ven on the plane of the base 
of the prism, which plane is unclerntood to be at right angles 
to the axis of the prism, and when the distances or heights 
from the seats to the points theniscdves, are given. 

It is always to be understood, that the three seats are not 
in a straight line, and consequently the three points themselves 
not in a straight line. 

The seat of a point in space on any plane, is that point in 
the plane, where a perpendicular drawn through the point to 
•pace, cots the plane. 

This being established, we shall proceed to show the best 
means of applying these principles to band-railing. 

In the helical solid, the winding snrface connecting tbe two 
prisraatio surfaces, was defined ta be of sneb a property, as 
to coincide with a straight line perpendicular to the exterior 
prismatic surface, and consequently, if tbe axis of the carved 
pfism be perpendicular to the horizon, ever? such line will 
M parallel to tbe base; now, let the seats of three such lines 
be ^ven on tbe plan. viz. let eacb extreme bonndary be one, 
and let anotheir be taken in the convex side, passing through 
tbe point which would give tbe middle of tbe dov^opoment 
ef tbe Mud side of the plan; tbe three scats would be teridinated 
1^ the convex and concave sides of the plan, and^ will always 
be perpendicular to the cemvex side, and equal in length to 
each other. Let ns call the three level lines, of whidh tbeir 
•eats are'given, the lines of support; let a plane.be laid on the 
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Ikne lines of sopportt the plane will either rest upon three 
points or upon one of the said lines and two points ; it is eri- 
dent that the points which come in contact with the plane, will 
be at one extremity of each line of support; let each of these 
points which come'in contact with the plane thus posited, be 
called a resting point. The three resting points are the three 
points in space, throngh which the plane is supposed to pass, 
that cuts the curved prism. * 

Now, because that each line of support has two extremities, 
there will be six extreme points in ail, but as only three cen be 
resting points, unless the plane coincides with one of the lines 
of support, it will be proper to show, which three of the six 
sure the resting points. Let the plane, thus laid upon some 
three extremities of the lines of support, be continued to inter¬ 
sect the base of the curved prism, then the nearest extremity 
of the seat of any line of support to the intersecting line, is 
the seat of the resting point of that line. 

For this purpose let a <||velopement of the convex side of 
the rail be made according to the plan and rise of the steps. 
The part of this dcvelopement that is made to bend round the 
convex or concave cylindric surface of the helical portion or 
wreatli, is called a failing mould, which is supposed to be 
brought to an equal breadth throughout its length. Only one 
falling mould is used in the construction of hand-rails, l^et, 
therelore, the falling mould for the convex side be constructed, 
and let two straight lines be drawn from the ends of the upper 
edge of that part of the falling mould corresponding to the 
ends of the wreath, perpendicular to the base of the whole 
developeraent; also, let another intermediate line be drawn 
parallel to the other two, so as to bisect the part of the baw 
intercepted by the said two parallels : the three parallels will 
thus give the heights of the three resting points, the shortett 
height is at one extreme, and the longest at the other. Sup¬ 
pose now, ihh shortest of these three heights ^en from each of 
the three, and the remainders taken at heights, instead of the 
whole, then the height of the first resting point will be nothing, 
and will therefore coincide with its seat; then, if the middle 
’ height be less than half the length of iHo remaining height, 
tiie seats of the resting points will be the first and second 
extremities of the first and second lines of support taken on the 
convex side, and the extremity of the third on the oo^ve 
aide. The first resting point is a point in the iateraectkni of 
^ plane of the base, with the inclined plane. 
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Tk« fnoBtB it now ootB[^^l«ldy r«40€«d to Ifaal af 
t^ Molioa of ft iMrkni tkinitigh Uiroe |pv«o |K>iaii, wl^to 
ftftppoM to be 'doDft, ftad tlie piitoe of toction will irn^h Hit 
«i|iiMMftd vreato, at IIm feating fioiAU of oadb Hoe of 
w^Mvt eottii^ tbft wreftto of ftay Mioh Itiie—tbeft, tl»e Ibroft 
liftoo of fiMort wiU be on tbe mum aide of the plnaa, vtft. ito 
tlto ftadee ude. 1«el ns ftappone now. ftootber icctioa tabea 
below, aod parolfet to tbe former, ao that the wreatb may be 
jftftt obtained between tb^e parallel aections, or planes; the 
diatftBoe between tbe two sectiooa, will repreaeot tbe thioknen 
ai the plaidc. 

Tbe aectiom of tbe prism tbroogb its vertical snrfaoes, ia 
railed tbe rake, or tbe rake of tbe plan: and a moald being 
ewt to the ndie, is called tbe face-mottld. 

Hie above are tbe general principles ; the particulars will 
be beat aaderstood by tke explanatioos whicb accompany tba 
following diagrams, refmrriag to plates 72 and 73. 

Let 1^. 1, No. 1, plate JLXJvJI. be tbe plan of a geome* 
trscal staur, with eight winders in ibe serai-ctrcle, and flvera 
above and below ; toe first or lower steps being denoted by 
tbe aeroll a; lei q I pm r he toe plan of toe part of Uie rail that 
it to be formed in two wreaths ; and q I aaU m r straight parts i 
ia order for tke better securing of the wreaths, to tbe straight 
parte opposite tbe flyers. 

Let fig. 1, No. 2, be ibe developement of twelve steps, 
iaaladiag dbat of eight' winders, two flyeig below and two 
above; JOB being toe base, and BC tbe height. In the base 
DB, No. 2. LPM is the developement of ipm» No. 1, and 
Li), MB, toe breadtos of two steps correspomling to tbe plan* 
la the height BC. NO is the height of toe winders, and 
MB, OC, each toe height of two st^s answering to the A^rs 
to aacb end. D£FC, is toe line of aosiags; tbe pwls OB, FC, 
of the flyers, beiag parallel to each other, and joined by t^ ^ 
part BP, tba dsnrelopemeiit of the winders; GAii, and ISfC 
are corves imaged by the straight lines ED, £F, aad FB, FC^ 

■I toe peiots G, U, L K, iw roanded off, as shown at No, 
m a longer scale, so as to form ss agreetode carved liaa wifbr ^ 
etet eagles* 

The lioe^GRHISK msy be called toe line ef toe raU, bei^ 
eff^toe aaato fbrm as tbe line bisectUif tbe breadto m 
deesl epea ieot of too rati, for toe oae may bo snppcstd to bo 
eviiyMteiiOSO of too same betokt fimm toat of ^ ot|er, ai|d 
therefore, the liae GRUiBB, may be eoBceifed In bo l|lf 
devetopmnent of the rtol. 
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’* {9*6. 3 sboMm tib« iiiimi«r of dinwingr 3ie teoBtgtA minm 
01UfIf md ISK; No. 2 tlio opper ooo llSIt, ^ ** 

tlH» loirer one GRH» but inrerteii. ^ ^ 

No. 2 stiowi more tines tiian ore wanted in practice, in 4ird«^ 
tb tbow tbe connection between the de«retopemeot of tee atepa; ^ 
and the developement of tee lino of the rail. Bat, aa tbo 
dotelopement of the line of tee rail is alt teat is wantod/makiO 
nfr, No. 4, equal to-the heig^bt of tee winders, draw ae and 
dht at right angles each with ab; make ae and b/ eacli 
eqbal to the developement of Ip or pm. No. 1; mwe ae* 
iutd f d, the breadth of a step; draw c and dk pandfel 
toao; make eg and dk each equal to the height of a step j 
join e gf k, and e f; make c h equal to eg, and f » eqoi^ 
to f k, and draw the tanged carves grh and is km before; 
then grh isk, will be tee line of tee rail, as in No. 3; for 
ef will be obtained, equal to EF, No. 2; and elg will*b© 
the section of a flyer at tee lower end, and f dk the section of 
a flyer at the upjier end, Tlie breadth of the telling mould, in 
common cases, is about two inches, therefore, two lines befog 
drawn parallel to the line of the rail, each at an inch distanee 
from it, gives the complete telling mould for both wreaths* 
The two parts of the falling mould, as divided by ah, ^'^«al 
and similar to each other, and would therefore coincide if ap¬ 
plied together. * 

Let fig. 2, No. 1, be an enlarged plan of the rail, of 

doable diraensioosito No. 1, fig. 1. in order that the rtoulda 
may be more exactly obtained, and the construction mom 
cl^rly seen. Let ABCDEFG, fig. 2, No. 3, be the plan 
of the part of the wreath to be formed, AG being the seat 
of the line of support at the lowest part, nod DE that at tbft 
highest part: then A is the seat of the resting ^ 

tee lowest end, and E that at the higtiest end. Takd tea 
point C, between A and D, lit that C, in the devdopement of 
tee line A BCD, may divide the said devdopement into two 


^ Let^ABCD, fig. 2, No. 2, be the dewelopement of tee enrre 
ABCD, No.3; the parts AB, BC, CD, being the respective de- 
yelopements of AB, BC, CD, In drew DK p^ * 

nindionlar to DB: and make DK equal to tee height of eight 


Se l^^dte of rrtep ; dmw TfJ and VW parallel ^ DK; 
nitee TCT and VW equal to tee height of a stej^ join W», 
BB, StJ: teen WBSC is tee line of nosings. The whole n 
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completed «a Jo No. 3, fig. 1. Draw AX parallel to KO. 
catting the upper side of Sie falling mould at X; draw XZ 
parallel to At) ; produce KD to Z, and let KD cut the top of 
the rail at 1; through C draw YJ. parallel to DK, cuttina 
the top of the rail at J, and XZ at Y ; then YJ and Zi, 
respectively, are the height of the resting points, whose seats 
are C and £, No. 3. In No. 2, draw JR parallel to BD, 
cutting DK at R. In No. 3. join the seats K and C, of the 
resting points, and produce EC to L. In JR, No. 2. find 
the point O, by making RO e^al to EC, No. 3; join 10, 
and produce lO to meet XZ at Q. In No. 3, make EL equal 
to ZQ, No. 2, and join AL; through G draw liK, perpen¬ 
dicular to AL, and produce LA to If ; through E araw 
£i parallel to LH, cutting HK at I; make li emial to ZI, 
No. 2, and join II i, and produce II i to Jt. To find any point 
to the curve of the section, take any point M in the boundary 
of tbe plan, and draw Mp parallel to E i, cutting Hi at p 
and HI at P; draw pm at right jangles to H t, and make pm 
equal to PM, and m is a point in the boundary of the rake. 
In like manner, let MP cut the concave side of the plan at N ; 
in pm take pu eqnal to PN, and n is a point in the concave 
side. A sufficient number of points being thus found, draw 
a mixed line, ahedefg, through the who!**, and a h c de f9 
, is the figure of tbo rake. For greater accuracy and despatch, 
it will be necessary to find a point in the rake corresponding to 
the extremity of every straight line in theqilon, as shown by 
small letters of the same names a.s the cnpita!> on the plan. 
n»e part ABFG being a parallogram on the plan ; the 
corresponding part a h fg, on tbe section, is also a parallelo¬ 
gram ; in this case it will be only necessary to find the points 
a, y,y. Join ag and gf; draw ah parallel to g and 
fh parallel to g a, and the point h gives the commencement 
of tbo con^^ex curve ft r/f, and the point /"that of tlie concave 
carve. It remains to be shown that Hll», No. 3, is the inter¬ 
section of the plane on which tlic section of the prism is formed; 
for the point A is not only the seat of the lowest resting point, 
but the resting point itself. A is therefore the point in the 
intersection of tbe cutting plane. In No. 2, draw O a parallel 
to KZ, catting BZ at a; conceive tbe triangle IQZ to be 
remov^ to No. 3, so that tbe point Z may upon E; and 
because RO aZ is a parellogram, a Z is equal to RO, and 
RO is eqnal to EC by construction; therefore the point A will 
fill! upon C: and by construction, tbe point Q will fall upon 
li. Conceive tbe triangle, with its base, thus coincident wiUi 
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JjJS, to be raised perj^endicularly to the plan; 1 will be the 
fating point over £, and O the resting point over C; therefore 
the points*! and E will be in Uie plane of section, and conse* 
qn^tly ^ tibe straight line lOQ; but the point Q> now sojp* 
posed to be coincident with h, is conunon to the plane of the 
wise; and tiie plane of seotilHi» Q« is ^ereiofe a point hd the 
intersection the catdng plane hnd the bade. Hie pointl A 
has likewise becm shown to be a pbint in Ae iphsrsectiod; there¬ 
fore the straight line UL, passing throwh the points A and L, 
is tiie intersection of the cotting planewitii the plane this 
base. The point L, No. 3, Will be obtained also bj a ibnrth 
proportional to IR, 1Z» RO, or Z a , No. 1, setting it from 
£ to L. 

A mould being cat to the form of the section, as here 
obtained, is calJed by workmen, ihe face moiUd, which we Shall 
suppose now to be made. 

TO FIND THB THICkNERS OF THE FLANK, OUT OF WHICH 
THB WREATH tS TO BE CUT. 


Let Zl, No. 2, cut the onder edge of tlie falling monld, at 
transfer Z t upon hL k, No. 3, Irom K Vo ^; liien the nearest 
distance between the point ^ and the straight line H k, is the 
thickness of the stuff at the upper joint. 

The wreath, when formed into two prismatic suifaces, and 
into two winding surfaces, is said to be squared. This format 
tion is all that is required from geometrical principles; Then; 
supposing the wreath set in its proper position. eFery section 
made by a vertical plane, perpendicular to the convex side of 
the plaOi will be a quadrilateral with its two vertical sides 
parallel, and at right angles to the upper side, and at oblique 
angles to the lower side. This arises from the tnp being so 
formed as to coincide in every part with the line pei^ndicnlar 
to the prismatic surface as defined, and the lower winding sur- 
fac0 by. gauging upon each eylindrical surface frcuii th^ ts^. 
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make L ^ equal to LK; through g draw MN, paraliei to 6F; 
then drawing the rake upon the lower side by the edge of the 
mould, 80 that the angle e o !N> on tiie said lower side, may 
be equal to the conresponmng angle e y £ on the upper side ; 
the two sides of the piece that is to form the wreath may be 
plumbed as before, so as to correspond with the plan when set 
to its position. 

If it is required to draw the ndce with each extremity of 
the concave side of the mould in the arris* of the plank as in 
fig. 3, No. 3. it is only making the angle K L y equal to the 
angle « y I*, %* 2, No. 3; the rest is drawn, and the plumb 
side is formed in the same manner as No. 1 and N'o. 2, 6g. 3, 
which suppose to be done, bend the corresponding part of the 
falling mould, 6g. 2, No. 2, round the convex side of the 
piece for the wreath ; bring the points X. and J to the plane at 
the top, and draw the line of support at the upper extremity 
upon the end of the wreath ; now, bring the upper end of the 
failing mould close to the extremity of tbf? line of support, and 
draw a line by the upper edge of the failing mould ; cut away 
the snperfluous wood in the manner before described, and this 
will fi»rm the back or top of the rail; then gauge the two 
vertical surfaces to the same breadth, and cut the superfluous 
wood away f|om the underside; this portion of the rail will 
then be squared. The wreath for the other portion above, is 
identically of the same form ; therefore, if two pieces are 
prepared by the same moulds and levels, then supposing one of 
these wreathed pieces to be set in its position for the lower part, 
and let the upper part be set in the same position, and then 
inverted, so that the top and bottom ends, and the upper 
nnd lower winding surfaces, will have, changed places, but 
each of the vertical surfaces kept still upon the same side; let 
the lower end of the higher piece be brought to contact with 
the higher end of the lower piece, that the two planes may 
coincide and form a joint; the hfelical solid for half a revolu¬ 
tion will be formed out of a straight plank as required to be 

done. , 

The two wreathed portions of > baitd-iidl are not mways 

alike, as in the preceding example; this »a|r Imppen in difife- 
rent ways, as from one quarter of tbe send-oiroalar part being 
divided into winders, and tbe other tmdivided, or,;tbe 
ndl bdtng placed higher npon the winders than over the fl^rs; 
bat hi' whatoirer way the variation takes ]pIaoe» the afqpucdlwm 
‘ of the principle ii we same; it only requues monlds te 
stiiieted for every toch vnriatkni# erw^arate part. 







T|ie oC Ibo dlf^rains ^ 

vootor't ibria^r {triitciplcf» prev^ted Na|r f(»i|Cfp|ly i% 
d^fstood^ ftpd v«cy feif (CO|^d pr«^|t|p i|r!t^ fficpd^, BitlliB 
pisiiei|>l«« li^re hud down, 99 ipva||ah^ ii| &eir rpMli ip 
»tm|ile i|od ekpedUiotts m thpir i^plicivtiou, nod so mutly Ip ^ 
coi|ipf«hei»ded» eveo by <1 pod^r«te |}ppi|mty» Uml tboj mppt 
foil ofheiog iotrodoced into genend use. They opHo tbp 
site properties of saving kboor sod stuff, t^ worbiopo coo* 
slnicts bis moidds with ease, fuid bus loss sitperilaoiis wood to 
remove. The edge of the pbmk is bppf square, wbiob enlirelir 
supersedes the bevelljng. aim is even in this point attended with 
a considerable saving of staff and time, as it allows soffiaeat 
wood at the ends to make the beading Joints, aa<bas tbe piece 
wbiob is cat out of the rail piece from the hoUpw side, may W 
torned into use; bat if tbe edge of tbe planb were bevetted. it 
would require to be much longer, in order to form the beading 
joints, and tbe piece cut out would be too triflipg to be employed 
to any pnrpoae. 

In addition to tbe advantages already enumerated, Uie work¬ 
man will be enconraged by tbe clearness of .the differmit steps 
of tbe process, wbicn cannot fail of fully satisfying bis mind as 
to tbe nnal result. . 

It is likewise a great accommodation, that any mil whatever 
may be cut out of tbe'same thickness of plaab*uod that tbe 
mould may be applied in any direolion which the workman 
pleases to the surface, in order to save wood or match tbe ff bres 
at tbe joint. 

Tbe art of fortning band-tails round circular or elliptic weffT 
boles, witbm^ t^e use of u cylinder, is entirely new. 

Price, tiie author of the “ Brituk CarpttfiMrr w the brst 
person who seems to have bmd apy idea of this art; tbe sukse- 








tb^^noUDo oC wiiiid«i», tlie o^nseqiteilct of 

Hiis #»^atioa in mmjf tmam, in the fomiAtioo of libe iti^» mm 
tiM saving of nev^ m otgbl inolios In tlie tbiokness of 
and tims orbite tbe method laid doaro ky Price required a plank 
tlrcMit aix to nine or tee inchei in ihkikiieiM, according lo ike 
degree of concavity; that in *' ik$ tiMdo’' ^dom required a 
phink more than three inches diiok, excepting in small well- 
boles of three or four inches in diameter. 

Prom the great thickness staff to cat through, and the 
quantity to be taken away, the time required to form the piece 
of wood into a wreath by Price’s method, mast have been at 
least double to that in ** the Chiide^ and prapertionally more 
so, as the thickness of the plank required by Price, was greater 
than that in ** the OuuU.** 




Bat though considerable advantages were thus obtained in 
the saving of stuff and labour, it must be observed that an 
elevation of the supposed vertical ends of the twisted piece .at 
each joint, and a vertical section of the said piece, were 
employed to obtain the inclination of the plane of the face of the 
mould*, or that of the fsoes of the plank; this inclination was 
only correct when the planet of the faces of the plank were at 
right angles with the chord plane, or that passing through the 
diord of the plan of the wre^; but when inclined to the chord 
plane, required thicks stuff, in proportion to the degpree of 
oUiquity, whether more acute or more obtuse. 

The method shown in the Ouukt’* was also the 6rst attempt 


to spring the plank, that is, to make its plane rest upon three 
parts of the rail; mid though tibe utmost degree of perfection 
wu not attained, it has been of great use to workmen, as aU4be 
band-rails of stairs in and about liondon, and in most parts of 
Eugland, have been executed upon its prtnc^es for upwards 

of twenty years. ’ . , . 

To obtidu still greater ponectaess, the Ineentov tried another 
method, by setting up three heighto, sopposed to be on the 
snriace of a curved pissm, in the miildle of ther veil; but this. 


moeld not clear all the three eectiena witheni cottiig Into 
the eeUd of the wreath. , 

in thoparstdt of trnA, he wot led Ic oonidee what 
he the reel costing points, ^ ceediW sippeered, thet nleecq 
iine Ibhem tevrerdx'tlm axis ef the 

hfeenvy put tilth the top of the nil; timh' if 
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plane of the top of the plank be tnppoted to be placed oa thfiM * 
vertical sections of the sapposed rail in contact with a point in 
each, or coincident with the whole line of support of one eJT the 
sections^ and withli point in each of the other two; and the 
snrface of the plank thus inohned he supposed to be*prolong:ed, 
to intersect ftw boriaontel plane of the base, the intersection 
would always point out the resting points, oixl show their true 
seats upon the plan. From this consideration, it was evident 
that the resting point of each,section, and ccuiseqnentiy each 
seat, was that extremity of each section next to the intersecting 
line of the plane of the plank and that of the plan. , 

This theory being applied to practice, has given the utmost 
satisfaction, Iwth in the saving ofstoflT and time; the diagram 
for the facc^-roould is completely divested of oU rro.n-* and 
oblique lines, and is, perhaps, in the roost simple form to whirh 
it can passtbiy be reduced ; the plane of seclron comes in con¬ 
tact witfh the lops of three vertical sections of the rail in every 
case whatever, and thus every desideratum is obtained by the 
most simple means. 

Therefore, in practice, if we suppose tiie .section of the rail 
to be two and a quarter inches boriaontalty in breadth, and two 
inches in thickness <as is generaliy the case,) a plank of two 
and a half inches thick will be sullitient for a rail, with any 
degree of concavity or convexity on the%ack. 

W e shall now proceed to the illustration of the subject by 
figures w hich represent the solids themselves :— 

Fig. 1. plate LJC.XI11, is a plan of the cylinder, with the 
elevation of the helical line, which is found by dividing the 
height into equal parts, and the circumference of the base into 
equal parts also, then dimwing the lines through the points of 
division, as in the figure. * 

Fig. 2. a representation of the solid helix twisting round the 
cylinder, ,«naking ts continned rail upon a circular plan; the 
. curvature of the solid helix is, therefore, everywhere the same. 
The rail is exhibited its sqnrn^; and though it appears as one 
piece, it mail be undmtodd to consist of several wreaths, or 
feagtha^ icrcwod together, emdi length answering to a qua- 
dusetid . ivflirt o| the PnUi. 

Pig. ^ simvra ^ differmit seotions of a hollow cylinder, 
cat entirely throngh the carved snrfach; the solids exhibit a 
mitffefoit of the «i£»?oylifider contained between two parallel . 

: No. 1* akwri the thickDOu of the section according to 
lim iftrt lbieh^ '• Ottitingplane» No.'2, shows the ser don 
of ase»ivopMpFi*im4No. o,.tbatof an entire cylindtf (*cat 
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ttocordiog to the position hf No. 1; the fectaoiis No. and 
9, being taniied roahd, go that the ptfine of gection Oiij bo' 
bro^ht into view* ill prdef;;^\ii^e'd|l#;4i^|;<^pear. _ 

>Fig. 4* exhibits'0 8oliC‘'i^tion cylinder*’i|p<3ai 

a c(aadj‘antal plan* with a ittll part ghrai^t^ No. 1* exbioitir * 
the convex side. No. 2, the concave ^is figure shows 

the slate of the shil-piece, aiprepared’!^’the face-mould, 
is therefore boa^ided bytwo concentric4|^drical surfaces,.am 
two parallel planes. Ihethlling applied upon the 

contex side, the soperflnoos wood is ehf iway accordki^^to a 
line drawn bjr'the upper edge of the ifiilRbg mould, in iltfch a 
manner that tlte stock of the square, bS^ 'applied oljoa the 
convex side, parallel tO the axis, the under edg^ of the blade 
may coincide with the top or winding su^ce of ihe 
The thickness of the rail is regulated by running the st^ ox 
a gauge first upon the convex side, with the head upon the top 
or winding surface, and then the stenji upoii the concave^side in 
the same manner, and cutting away the superfluous stuff betweUP 
the two gauge Hnes. 

Fig. 6, exhibits the wreath, or rail-piece, as completety 
squared t No. 1, shows the concave side, with the lower end 
of the back, or upper surface, and the higher end of the mwer 
surface; and No. 2, the convex side of the cylindric surface, 
with the upper part of the back, and the lower part ot tug 

under side. • . r iu 

The rail exhibited in fig. 2. is only a succession of wreaths, 

as in fig. 5. . - L 

From what has been shown, it will be easy to conceive how 

a rail may be executed to any given*plan,* and to any develope- 
ment of the steps according to that plan. ’ • 

Though it may be passible to make a m one ^ 

in fig. 3, No. 3, such a rail will hardly ever c^e into » 

the representations ®f the solid sections, m Nos. 2 and 3, 
therefore not shown with a view of being prepared ^0' ® 
but to give a clear '^ibw of the .different parts of the solid 

sections of a hollow cylinder. 
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llMicey’t Me(ib«d binding «mter/»r akipa. 


Improved Method of ISending Tiinh^,for huilditig 

large Ships. 

The following machinery for bending the timber of large 
Teasels, is calculated to afford excellent floor timbers, fiittoeks, 
breast-boo&s, long riders, beams, knees, &c. 

The constant want of compass timber^ and the difficulty of 
obtaining it, is apparent, and seems to increase every year. 
The consequence is manifest to all persons who have knowledge 
of ship-building, and requires no comment. 

The method proposed, has not only the efiect of lessening 
the consumption of timber, but of adding strength to that which 
is used, as the timber ean be worked much longer without being 
cut across the grain, which is frequently the case, and indeed 
unavoidable in the usual iliode of moulding ship-timbers. 

In the building of a seventy-four gun ship on the present 
plan, a saving will be made of about fifteen hundred pounds 
and a general saving to the country of fifty tbousanch pounds 
per annum, in ship and boat building; and this is not the only 
advantage, the plan will give a constat supply of timber, which 
cannot otherwise be obtained. 

* • The plan has been tried, and found to answer every end 
intended, and is ‘likely to become a general bebefit to the 
United Kingdom. 

The Inventor of the machinery has been a servant to the 
public ^ years, and.has for some years made it bis stpdy to 
accomplish this purpose ; and he is confident the saving will be 
immense, and the ships and boats much stronger. 

On May 2nd, 1813, he bent the largest piece of timber 
that ever was bent in England, to a four-feet eight inch curve 
in thirty feet long, sixteen inches square, for a floor-timber for 
tife Black Prince, of seventy-four guns# in eight minutes’ time. 
This was a saving of twelve pounds sterling in one floor-timber. 
Many persons thought it impossible to perform such an opera¬ 
tion till they saw it accomplished. 

Before tiie invention of this machinery, recourse has been 
had of late years, to make the carves out of two or three pieces, 
. which of conrse consumed more timber, and required a consi¬ 
derable expense in workmanship. 

The method has been repeatedly tried in the B,wal Dock 
Yard at Woolwich, and its utility fully proved. The floor- 
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Hookey')! method of bending timber for ships. 


timbers for the Black Prince, of seventy-four guns, have been 
bent as above stated ; and a breast hook for the Nelson, a first- 
rate man of war, which is bolted between the upper and tiaiddle 
made out of English oak, also long timbers in a serpentine 

form. 

With respect to oak timber, the Inventor of this machinery 
has learnt from experience, that Sussex oak is the best in the 
world for elasticity and durability. That which grows on the 
south-west parts of Kent, and north-east part of Hampshire, 
is next in quality. Previously to the timber being steamed and 
bent, a horizontal cut is made with a saw, which answers two 
purposes ; it gives ease in the operation of bending ; and when 
tl»e two parts are bolted together, the return of the timber to its 
former shape is more prevented. It also removes the gore 
piece at the butt end, when it is shaken or defective, which is 
frequently the case. After the operation, the inner curved part 
will be found rather longer than the outer one, and forms an 
useful abutment in fixing the timber at its end. 

Fig. 1, plate LXXIV, is a side view of the machine, on 
a scale of i^d part of the real size, as adapted for bending 
midship floor-timbers, which have previously been either boiled 
or steamed. 

The machine is divided in the middle at a, so as to alter 
its length for different sized timbers, and is kept apart, to the 
required length, by the suitable notches of the adjusting blocks 
It and c, the pressure against these being very great; hooks, 
one of which is shown at d, are fixed upon each side of the 
front or moveable half, to catch in holes or rings in the floor, 
to assist in retaining it: tbe other half is firmly fixed. On the 
adjusting blocks are placed two opposite wedges c and e, similar 
to those used in shoring up ships, in Sepping’s mode, (see page 
168,) to support the middle of the timber ; on the next blocks 
are iron rings, with a wooden bar through them, to keep down 
the timber; but screws, as h h, are generally preferred: gg, 
i Hi, are uprights for the windlass or capstan k, which may ffe 
put in that part which best suits the timber, and when brought 
* down by the action of the levers, the timber is secured by the 
screw press h; hh are iron bolts to keep the windlass down, as 

soon as the timber is bent. . j • 

Fig. 2 is an end view, to show the combined action of 
the two windlasses and blocks. Iron plates, jmn, are laid on 
the timber, to prevent the grain from rising, the ends of which 
are thickened with heads, n, fig. 3, to keep the ropes from 
slipping off*; the ropes are united by a double hook or open 
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Hnk o» 8, and then passing through the blocks 11, fig. 3, 
fr© Also attached to the floor by their ropes going once 
hiider fte middle timher p, and theh lashed together by a 
Muialleerope,) are twice wrapped round the first windlass /b, fi§8. 
1 aad 2, and passing again through the blocks, are fastened to 
file second windlass v; by this means a great pressure is ob¬ 
tained. Fig. 4 shows the manner of fastening the. bolts of the 
Acrewa A to the blocks, the holes are widened like the Roman 
letter V, to let the screws accord with the bend of the timber, 
and to suit different sized timbers ; the bolls q have two or more 
loop-holes at the bottom, to pin the convex nut s on; this nut 
rolls in a less concave iron plate r, let into the bottom of the 
block. Under the upper wooden bar of the screw-press is a 
plate of iron, having a socket screw in which the screw works, 
and its point pressing against a band of iron which encircles the 
lower bar, forces them asunder in action. 


The machine is built upon three floor-timbers, the middle 
one p, fig. 3, is thinner than the other two, to let the block 
ropes pass under. 

Fig. 5 is the plan to make eight midship launches, to be 
framed out of one piece. 

^late L^XV, fig. 1, is another construction of the machine 
for bending differently shaped timbers, in which the alteration 
is made by the disposition of the chocks or cross-blocks. 

Fig. 2 is a floor-timber of a 74-gun ship of one piece. 

Fig.8, a breast-hook of one piece. 

Bg.4, a top timber, similar to that in the machine. 

The timber is first sawn down the middle, as far as it is to 
be^bent, as shown by the line a, in the different timbers, which 
gumij nioreases the power of bending it, and permits the one 
to slide over the other, so as to lessen the tear of the 


difif^qrmit parts; which are afterwards secured together by bolts 
passed through them, and may be still farther stiffened,, by the 
R(|dl1ional pieces let into them, as shown at figs. 2 and 3. 

Fig. 1, being on a larger TOide, affords an opportunity of 
Showing fte handspikes or levers placed in fiie holes.of the ^ 
windlasses or capstras, by the joint action of which the timbers 
Sre forced into the requisite corVes ; to Sait WhiOb the blocks 
most be previously arranged, as well as beams which 
them, and which are so Sotahaged^ as tS foim buttresses 
l ^p fe e S d i i t the blocks frdm sbiRhig tfabir plkbSs, in the act of 
ilisiiliBil;’' the timber; and the whole is securely united together 
biemds, &c. 
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Durand's machine for preparing hemp. 


A Machine for brakingj haxMing^ and scutching 

Hemp. 

The horizontal wheel of this machine is 12 feet diameter, 
the shaft 10 feet long. Upon the top of the rim of the said 
wheel, should be 24 cogs or pins about IjJ inch thict, at equal 
distances round the circle, which act upon the levers that raise 
the brakes. From these levers are extended small bars fastened 
to a roller near the centre of the brakes, which brakes should be 
made of plank, 1 foot wide, and 2 inches thick. The planks 
which form the under part of the brakes, are three feet long, 
and are fastened to a piece of timber at the bottom 8 feet long, 
18 inches wide, and 8 inches thick. 

The jaws of the brakes rise 45 degrees, so as to form a 
right angle. From each of these planks are framed (across) the 
blades or beaters, which intersect each other, and brake the 
flax or hemp. The lower end of the upper part of the brake 
plays on a pin running through the timber, and on this timber 
is fastened a spring with the upper end bearing upon a roller 
which passes through the side plank of the upper jaw, in order 
to force the brake down. This spring is so fixed as to be 
strengthened or weakened at pleasure by a key. 
be two brakes, one on caoli aide of tLe wheel, which if the 
machinery is worked by a horse wheel, should be placed two 
feet above the level of the horses’ feet. 

The scutching part is a wheel, two feet long, and 3| feet 
diameter, in the rim of which is placed *6 blades, which serve 
as wooden knives against a moving rack to clean the hemp or 
flax This wheel should be vertical, and the knives horizontal. 
Upon the axis of this wheel, at the end, is a groove or pulley, 
8 inches diameter, and a band running about it, also around a 
band-wheel under the large wheel, formed by hooked pins, 
extending downwards from the arms of the large wheel. 

The operation of dressing hemp or flax, to separate them 
from the woody stalk of the plant into distinct fibres, which 
will admit of being spun into ropes or thread, is generally 
performed by means of the brake and scutcher, which are 
Wked by haad-The h»»d b«ke is a machine 
manv ases chiefly employed m braking and separating the 
AnnM^from the flax which is the cuticle or bark of the pTank; 
Sa pllk supported^ legs like . stbol. and another placed 
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Durand’s machine for braking, hackling, and scutching hemp. 


upon it» being united to the former at one end by a centre pin, 
and the other ha\ing two teeth called swords, fixed upon it 
across its breadth, which interlock in the space between three 
similar teeth fixed across the lower plank.—In using this 
machine, the flax being held in the left hand across the three 
under teeth or swords of the brake, the upper teeth or swords 
are then with the right hand quickly and often forced down 
upon the flax, which is artfully shifted and turned with the 
left hand, in order that it may be fully and completely broken 
in its whole length.—The flax stock and scutcher are imple¬ 
ments for braking, cleaning, and scutching flax, in the old 
method of dressing it. The stock is a plank fixed like a bench 
before the workman, and the scutcher is a kind of short wooden 
sword, with which he strikes the flax, while it is hanging over 
the edge of the stock. In this business, the workman, with his 
left hand, holds the flax over the stock, while with his right 
hand he strikes the flax with the scutcher, with a sloping 
stroke. 

This method of braking and scutching flax by hand being 
extremely tedious and laborious, the mill was invented in 
i'cotland many years ago, but has been lately much improved, 
and being driven by water, it makes great despatch, and in 
skilful and careful hands generally gives satisfaction. It has 
been generally constructed so as to break the boon by three 
indented rollers, placed one above the other, the middle one 
of which being forced quickly round, takes the other two along 
with it, and one end of the handfuls of the flax being by the 
workmen directed in between the upper and middle rollers, a 
curved board or plate, of tin behind the rollers directs the flax 
to turn in again between the middle and undermost rollers ; and 
thus the operation is repeated until the boon be sulliciently 
broken ; great weights of timber and stone, placed at the ends 
of levers, are also employed to press the upper and under rollers 
towards the middle one. 

The business of scutching is carried on by the mill, in the 
following manner: four arms, something like the hand scutchers 
before described, project from a perpendicular, axle; a box 
placed around the axle incloses these projecting scutchers, and 
this box is divided amoiig the workmen, each having sufficient 
room to stand and handle his flax; slits are made in the upper 
part and sides of the box, and through them they hold the flax 
against the stroke of the scutchers, which moving round hori¬ 
zontally, strike the flax across, at right angles, and so thrash 
out, or clear it of the boon. 
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Durand's machine for hrakirdS^ hackling, and scutching hemp. 

The braking of the flax by rollers is scarcely subject to any 
objeclion, except that it is dangerous to workmen not suffici¬ 
ently on their guard, who sometimes allow the rollers to take 
hold of their fingers, and thereby endanger their whole arm being 
instantly drawn in; and this way many have lost their arms. To 
avoid this danger, a brake, upon the general principles of the 
hand-brake before described, has been lately adapted-to water 
machinery, and used in place of rollers with great advantage. 

The horizontal stroke of the scutcher was long thought too 
severe, and wasteful of the flax ; but very careful experiments 
have discovered, that the waste complained of must be charged 
to the unskilfuloess or negligence of the workmen ; as, in good 
hands, the mill carries away nothing but what, if aot so scutched 
off, must be taken off in the hackling with more loss, both of 
time and flax ; but to obviate the objection of the violence of 
the horizontal scutchers, an imitation of hand scutching has 
been applied to water. The scutchers there project froni a 
horizontal axle, and move like the arms of a check-reel, strik¬ 
ing the flax neither across nor perpendicularly down, but 
sloping in upon the parcel exactly as the flax is struck by the 
hand scutcher; this sloping stroke is obtained by raising the 
scutching stock some inches higher than the centre ol the axle, 
and by raising or lowering the stock over which the flax is held, 
or bv screwing it nearer to, or farther from the scutcher, the 
workman can temper or humour the stroke almost as he pleases. 

Upon the latter principle, the present machine is constructed 
in combination with brakes, like the hand-brake, but worke y 
machinery ; the whole is made in an economical manner, chi^efly 
of wood, so as to be fit for the country use in Canada, where 
the culture of hemp is attended with very great 

Fig. 1. plate LXXVI, is a perspective view 
machine : Ld fig. 2, is an elevation of one of the brakes 

Thl^lnaZte may be worked either by the power of 

or by a water-wheel; in the former case, the levers by which 

the Lrses draw, may be fixed to the vertical shaft A, and they 

"mtalk round beneU the wheel B ; hut in 

fall of water can be obtained, its power is applied in the manner 

reoreseTuS in the plate. The water-wheel is to be 

represeiuea in p . jjjgg through an 

placed behind the wall CC, and iis axw s 

Lprttire in it having the crown-wheel D fixed upon it, me 

npon it, which net upon the short levori*a, i. and these, y 
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meaiiB oCrofis qommooioate motion to the two brakes F 
and G; these are upon the same constraction as Uie hand* 
brakes before mentioned, thongh rather differing in their 
poi^oo ; E thick plank (d* wood c is fixed down upon the floor, 
and at one end the two pieces I /, are erected in an inclined 
position, and support the two fixed swords or teeth e, as shown 
in fig. J' are the moving teeth fixed to two pieces g h, which 

are attached to the plank bj a centre pin through the end h ; 
a pin is extended across between these two, and passes through 
the end of the rod d d, and another similar pin is extended 
between them, rather nearer the centre; upon this the spring i 
operates to throw down the upper teeth of the brake upon the 
lower : when the ends of the levers at a and b escape from the 
cogs of the wheel B in its revolution, the being held be¬ 
tween the teeth, is by repeated blows broken in the manner 
before described ; tiie succeeding cog of the wheel B, raising up 
the brake again as soon as it has fallen, by one cog passing by ; 
as the two sides of the wheel B move in opposite directions, the 
levers a and b are difi'erently constructed, the cutter operating 
on opposite sides of the centre of motion ; thus the cog of the 
wheel acts upon one end, and the rod d is jointed to the other. 
The lever a has the rod d connected with it very near the same 
point as that where the cogs of the wheel meet it. The scutchers 
are marked H and I; they are framed of four arms, projecting 
from a horizontal axis, mounted on pivots which are supported 
by vertical standards, as plainly shown : the end of tliese arms 
carry pieces of wood, which are properly shaped for scutching 
the flax over the edge of a stock, fixed near them for that pur¬ 
pose, and adjustable as before described; the two scutchers 
H and I, revolve in opposite directions to each other, and their 
stocks are therefore placed on opposite sides ; that which sup¬ 
ports the flax which is to be operated upon by the scutcher, I, 
being placed before it in front, but the stock for the other H is 
behm4> by this means the two workmen do not interfere with 
cachwother. These opposite motions of the scutchers are given 
by two endless, bands from a drum or cylinder K, situated over 
l^m; one of these bands is crossed and the other not, therefore 
communicate opposite motions to the two scutchers. The 
qyli^er is put io motion by means qf an endless band h, running 
in, a, deep groove in it, which crosses, and is then carried round 
A edreie of cleats or riggers, with an^lar notches in them, to 
receive the band fixed to the wheel B beneatkit; thus by the 
mptiou of the mill* the two stocks and two scutqhars 

^jth, aqtBaf^j andiity. the simpM 
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purple, ami at the same time to allow the copper to be fall of 
hot water. a rim or curb of wood F, about three incbea thick, 
shoold be fixed apoa the top of the copper, and upon this the 
covering boai^a CC placed; tiiis allows sufficient room for the 
steam to press forward to the steam chimney at all times. 

Hie clover and wooden steam chimney are removeable, and 
omy smrve for anothmr copper, if both are not wanted at the 
same time. 

Tips easy method of carrying away steam, if once known, 
will be of very considerable utility. In the numerous instances 
where steam is inconvenient, it offers a ready riddance; to the 
timber in buildings, and to the furniture in houses^ private 
kitchens, &c. it afibrds a derired security; but in many trades, 
as glue-makers, tallow-cbanmers, &c. where the effluvia, united 
with or without water, is offensive and obnoxious, it must be 
doubly and trebly valuable; and these cases are very numerous. 
Evaporating matter need no longer be the torment of workmen, 
or the nuisance of the neighbourhood. 

It is not absolutely necessary that the steam chimney should 
be carried op as high as the smoke chimney. It has been 
proved by experiment, that if the steam enter the smoke flue 
only six feet above the lop of the pan, the beneficial effects of 
the in^ntion will be fully secured. 

Steam flues on this plan may be advantageously adopted not 
only in kitchens, but in washrhooses and brew-houses ; they may 
be variously carved, as the case requires, to reach the most con- 
vcotient smoke chimney^ It is advisable, at the lower part of 
the aperture, where the steam enters a smoke flue, to place a 
stone, so as to project a little way into the chimney, in order to 
break the current of the ascending smokei thereby facilitate 

the entrance of the steam. In some cases, also, a curved form 
may be found the most elig^lo for the steam chimney, in order 
to prevent a gust of wind, or any other imsaalty, from forcing 
8<Mt down into the liquid in the pan. 
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